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MINUTES OF THE MEETING OF 1103A USERS
AT
THE RAMO~-WOOLDRIDGE CORPORATION
Los Angeles, California

19 and 20 December, 1955

As directed by the San Francisco meeting of 1 and 2 December, 1955, a
meeting was held on Monday and Tuesday, 19 and 20 December, 1955, at The
Ramo-Wooldridge Corporation, Los Angeles, with Dr. Walter F. Bauer acting
as chairman.

In attendance were

Boeing Airplane Company
Donald Cook

0 Holloman Air Force Base
Thomas Duke (Monday only)
Robert Tantzen

Lockheed Missile Systems Division
Bernard Dove (Tuesday only)
Werner Leutert (Monday only)
Richard Talmadge (Tuesday only)

Ramo-Wooldridge Corporation
Walter Bauer
Robert Beach
Donn Combelic
Donald Gantner
Robert Perkins

Sperry-~Rand
George Etsell
Jules Mersel
Perkins was appointed to take the minutes of the meeting.

Dr. Eldred C. Nelson, Associate Director of the Computer Systems Division,

welcomed the group to Ramo-Wooldridge and expressed the company's interest in

n cooperation.
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The chairman recalled that the San Francisco meeting had agreed on a
"Winimum 1103A Installation" to include the following:

Basic 1103A with 4096 words of core
storage and Flexowriter output.

Controlled reproducer for punched cards.
Ferranti paper tape reader

Teletype paper tape punch

5 Uniservo magnetic tape units

Off line 600 line/mimute printer. (Boeing
point plotting modification).

Tantzen pointed out that Holloman is not getting a printer but plans
to use magnetic tape output to Uniprinters. This will not hamper their parti-
cipation in any cooperative scheme, however.

Leutert indicated his willingness to increase his order of five Uniservos
if a scheme requiring more should be set up. Boeing has ordered six and Ramo-
Wooldridge seven.

Scheduled delivery dates are as follows:

Lockheed February, 1956
Boeing March, 1956
Holloman July, 1956
Ramo-Wooldridge July, 1956

The chairman also stated that the San Ffancisco meeting had specified
the voting procedure to be used at this meeting: namely, one vote each for
Boeing, Holloman, Lockheed, Ramo-Wooldridge, and Sperry-Rand, and one vote
for all 1103 users as a group. This procedure was followed throughout the
meeting except that no representative of the 1103 Group was present.

The chairman proposed the following agenda drawn up by Ramo-Wooldridge
and including suggestions communicated by Boeing:

(1) Definition of membership.

(2) DName of organization.
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(3) A brief report from each group of its plans and results to
date and its feelings about a cooperative effort.

(L) Procedure for distribution of material.

(5) An exchange language.

(6) Determination of the level of cooperation and participation.

(7) Organizational details and plans for future meetings.

The question was raised as to whether computing center management
information such as operating experience, salary policies, etc. should be
exchanged. It was decided these items should not be discussed at this meeting,
but on a motion by Leutert it was agreed that "one goal is the exchange of
management information'.

After some discussion of both membership and a name for the organiza-
tion, it was agreed to postpone decisions on these topics until later in the
meeting.

The remainder of the morning and part of the afternoon were devoted to
reports from some of the groups present.

SPERRY-RAND reported by Mersel: A tape moving routine has been written,
and information on it was distributed at San Francisco. A conversion routine
for 1103 programs to 1103A code is almost completed. It is hoped that this
will work for 95% of all programs. Leutert suggested that a conversion from
1103A to 1103 might also be neededs.

ERA is continuing the Central Exchange. The philosophy adopted has been
to require no special language and to do a minimum of editing. This makes it
easy to contribute material and to distribute it quickly. ERA has received no
complaints about the Central Exchange, except for the time lag. This has been
corrected with the institution of the News Flash. There will be an attempt to

include some computing center management information in the February issue.
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HOLLOMAN - No report at this time.
BOEING reported by Cook: The computing center has three groups, con-
cerned, respectively, with methods, programming, and operation. Currently
<£§£§)experienced people are working full time in preparation for the 1103A.

Three of these have been writing specifications for a compiler, which is

ready to be coded. Others have been working on subroutines. Work on input-

output has just started.

RAMO-WOOLDRIDGE reported by Combelic: The Computing Center has a total

of about L5 people including programmers, hand computers, analysts, and
clerical personnel, Of these aboutare in the programming organization
group with responsibility for the maintenance and improvement of the present
system of sub programs and sefvice routines, and for training new prograﬁmers
as well as for setting up a system for the 1103A.

The philosophy is that an assembly program or compiler is only part
of a computation system. A "black box" system is planned in which the
programmer may make all decisions at his desk. A "normal" mode of operation
will be established with options provided for deviation from the normal. It
is hoped that coding on the system will start February first.

LOCKHEED reported by Leutert: The computers and control section
consists of about 30 people in three production programming groups and an
operations group, ten in the applied math staff, and ten in the advanced
programming group. This latter group has completed specifications for an

1103A plan.

Following this round of reports there was a general informal discussion
of what the objectives of the group might be. Among the possible objectives
suggested were

1. IExchange of programming techniques and ideas.

2. Exchange of programs and subroutines.
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3. Exchange of management information and plans. This might include
machine time records, manpower requirements, etc. Possibly some
joint recruiting activity.

o Adoption of a universal programming language for exchanged programs
or for actual use at all installations.

5. Adoption of a standard format for program write-ups and
descriptions.

6. Adoption of standard subroutine conventions such as location
of entrances and exits.

T. Setting up of a cooperative manpower effort.

8. Cooperation at the program planning stage. Consideration of other
groups'! requirements before writing a program. Possible specializa-
tion by each installation on certain types of programs.

0 No definite action was taken on these suggestions at this time.

The question of membership was again considered. On a motion by Cook,
it was decided that "all 1103A users be accorded a vote. A user is an organiza-
tion which is renting or has purchased or has a firm order for one or more
1103A's", On a motion by Combelic it was agreed that "Sperry-Rand Corporation
be accorded one vote.

A motion by Combelic to grant one vote to all 1103 users as a unit was
withdrawn after discussion. A motion by Mersel to associate a vote with each
1103A rather than with each organization was defeated.

The meeting recessed until Tuesday morning.

After a brief review of the events of the previous day, it was voted, on
a motion by Mersel, that "A purpose of the group is to achieve a uniform general
purpose system for the operation of all 1103Ats",

The question of a name for the group was re-opened. After a number
of straw votes and indications of preference it was decided on a motion by

Mersel that "the name of the 1103A cooperative effort be USE, the Univac
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Scientific Exchange".

An attempt was next made to set up an organizational framework. After
some false starts the following motions were adopted unanimously: (Tantzen
left before adjournment and was not present when some of the following votes
were taken.)

By Talmadge: '"There shall be established a Policy Committee which
shall be the governing body of the USE organization. Official participation
at Policy Committee meetings shall be by one person from each voting partici-
pating member of the USE organization".

By Combelic: "A Standards Committee shall be established consisting
of one member from each voting participating organization. The conmittee shall
make recommendations to the USE organization for a computing language common
to all participating 1103A organizations!.

By Dove: "Boeing shall provide a chairman of the Standards Committee.

By Mersel: "A Publications Committee shall be established. Sperry-
Rand shall provide the chairman who shall present a detailed agenda to the
first meeting of the Publications Committee'.

By Mersel: "A Program Development Committee shall be established.

A report (by the chairman) on the problems of, and suggestions for, a common
compiler shall be made at the first meeting of the Program Development Committee',

By Cook: "The Program Development Committee shall consist of one member
from each USE organization and Donn Combelic of Ramo-Wooldridge shall be
chairman',

By Combelic: "The Policy Committee and all other duly established
committees shall meet at the same time and location at least once every two
months, for not more than two consecutive days. The time and location of each
such meeting shall be set by the Policy Committee. Each committee may decide

for itself on the time, location, and duration of additional meetings".
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By Mersel: "For each meeting of the Policy Committee the host organiza-
tion shall prepare an agenda in advance, and shall supply a non-voting chairman
and a non-voting recording secretary, in addition to its regular voting member',

By Talmadge: "A quorum of the Policy Committee shall consist of at
least two-thirds of the member organizations".

By Cook: "At least a two-thirds yes vote and no more than a one-fourth
no vote of the members present shall be required to pass a motion in the Policy
Cormittee".

Much discussion was held on the various aspects of the work of the
committees and the relations between them. The following items are here
included for the record although they were not made official policy or official
statement of intent by majority vote:

l. The Policy Committee will review all action taken by the various
cormittees and is enpowered to initiate or veto committee work whenever
appropriates.

2. The Standards Committee is responsible for the establishment of
standards of communication of programming information. Specific mention is
made of the following: form of subroutines, universal language for 1103A
programs, flow diagrams, and descriptions of programs.

3. The Program Planning Committee will discuss methods of utilizing
programming manpower in a cooperative effort. DMore specifically, the committee
will discuss the programming activities of the member organizations with the
aim of channelling certain activities along lines which would be beneficial
to all. (A common compiler was mentioned specifically in the motion establishing
the committee.)

L. Concern was expressed that there did not seem to be a clear difference
in responsibility between the Standards and Program Planning Committees, espec-

ially for future activities. Opinion was expressed that sufficient difference
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exists to start the work of both committees and that the Policy Committee might

re-examine this aspect of the organization.

It was agreed, on a motion by Mersel, that "a meeting of all committees
established to date be held on Monday and Tuesday, 9 and 10 Jamuary, 1956, in

Seattle, with Boeing acting as host".

The meeting was adjourned.

Robert Perkins,

Recording Secretary.



MINUTES OF THE MEETING OF USE
AT
BOEING AIRPLANE COMPANY
Seattle, Washington

9 and 10 Jamary 1956

_—
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The members of USE (Univac Scientific Exchange) were welcomed to Boeing

Airplane Company by Randall E, Porter, Head of the Digital Computing Facility.

Mr, Porter acted as chairman during the two-day conference,

In sttendance were:
Lockheed Missile Systems Division
B, Handy

Boeing Airplane Company
Donald Cook

August Deckert
Martha Morris
Donald Neilan
Randall Porter
John Stockman
T. C. Wilfong

Ramo-Wooldridge Corporation
Donn Combelic
Donald Gantner
Robert Perkins

Hollomen Air Force Base
Robert Tantzen

Sperry-Rand
Thomas Dines
Peggy Johnson
Earl Joseph
Jules Mersel
Jack Rose

The agenda for the USE meetings was presented to each member and explained by

the chairman., Prior to a discussion of the definition of committee assign-

ments, Bob Perkins requested that the minutes of the previous meeting be
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approved. The only discussion concerned a review of the voting procedure
and voting members who comprise the Policy Committee, The members of the
Policy Committee were:

Ben Handy - Lockheed

Don Cook - Boeing Airplane Company

Don Gantner - Ramo-Wooldridge

Bob Tantzen - Holloman Air Force Base

Jules Mersel - Sperry-Rand
It was moved and seconded that the mimutes of the previous meeting be accepted
by the Policy Committee as written. This motion was approved unaniqpualy by

the Policy Committes.

The first committee listed on the agenda for discussion was the Standards
Committee., August Deckert was appointed by Boeing to act as chairman of
that committee as directed in the previous minutes, In the discussion of
the duties of the committee, Don Cook stated that the Program Development
Committee is concerned with what kind of thing to code, while the Standards .
Committee is concerned with how to code. The Standards Committee would
prepare the specifications for a common language, a program write-up, and
a minimum assembly program., The group's definitions of assembly program
and compiler differ -- assembly program was defined as essentially assemble
ing, on call, library programs while a compiler goes beyond an assembly
program., The Standards Committee members were:

Bob Perkins

Earl Joseph

Bob Tantzen

Tom Dines

John Stockman

Cus Deckert « Chairman
The purpose of the Publications Committee was defined next. Dissemination
of information to 1103A users is their main goal. They should establish in

what form and in what manner and how much information they are willing to
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publish, It was felt this committee could terminate with the completion of

‘'their specifications at this meeting., The Publications Committee members

were:
Peggy Johnson -~ Chairman
Don Neilan
Ted Wilfong
The Program Development Committee would discuss what information is to be
< .
exchanged and who would initiate it. In this connection, a definition of a
compiler was discussed by Don Cook of Boeing since that company has made the
most effort toward a compiler because of the fact that their 1103A computer

would arrive so soon.

Don Cook listed the goals'of a compiler as:

Translation - Symbolic to Octal

Writing Calling Sequences

Prepare for Input and Output Format

Algebraic Coding

Storage Assigmment

Automatic Identification

Scaling

‘Automatic Post Mortem and Diagnosis
In the time remaining during the morning session, the compiler was explained
in more detail by Martha Morris of Boeing. It was decided that the Policy
Committee and the Program Development Committee would meet together during
the committee meeting periods to further discuss the compiler and programming
activities. This group would include:

Donn Combelic - Chairman

Ben Handy

. Don Gantner
Jules Mersel
Don Cook

Martha Morris
Jack Rose
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The afternoon was devoted to preparation of reports by each committee to be

presented to the conference on the following day.
The Policy Committee reconvened at 10:00 A.M, on January 10.

The Chairman of the Standards Committee presented a report of the committee's
recommendations, In the discussions that followed, it was pointed out thatb
the recommenfied language was to be used for the exchange of library programs
and was not binding as the language in general use at the particular installe-
ations. TRANS«USE, the minimum standard assembly program, was designed to

be as simple as possible and, therefore, did not represent any excessive

programming burden to any organization,

A motion was made by Ben Handy that the Chairman of the Standards Cormittee
submit to each member in\wfiting a proposal for a common language program
and a proposal for a subroutine write.up - the minimum information to be
contained and the order in which they are to appear (the sequence of the
information)., The motion was seconded and Don Cook moved to amend that the
proposal also include the subprogram instruction format., The amendment was

seconded and passed. The motlon was carried as amended.

The Chairman of the Publications Committee presented a report of that
committee's recommendations., It was moved by Don Cook that the Chairman of
the Publications Committee be appointed the Secretary of the USE Organiza-
tion. This motion was seconded by Jules Mersel and passed by the Policy
Committee. It was pointed out that this is the Executive Secretary, the
recording secretary being supplied by the host organization as decided at

the preceding meeting,
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Following a discussion of the distribution of USE material, Don Cook made a
motion that USE material be dietributed by the Publications Committee to all
1103 and 1103A Users only. This motion was seconded and carried with one

abstention.

Ben Handy moved that material to be submitted to the Publications Committee
for distribution be submitted on wvellum and that if any other exchange media
is desired, the person desiring this information contact the originator of

the program, This was seconded by Don Cook and carried.

The Chairman of the Program Development Cormittee reported that committee's
recommendations., It was moved by Ben Handy that the oral report of the
Program Development Committee be approved. This motion was seconded by Jules

Mersel and approved.

It was suggested that at future meetings consideration might be given to

data reduction systems,

Before the conference adjourned, it was decided that the Program Development
Committee, the Standards Committee and the Policy Committee would meet on
February 16 and 17 in St Paul with ERA acting as host.

Respectfully submitted,

Donald I, Cock
Boeing Airplane Company

Attachment
Oral Committee Reports
presented at this meeting




COMMI TTEE REPORTS

Standards Committee

This report was given by the Chairman of the Standards Committee, Gus Deckert.
The Standards Committee proposes a TRANS-USE Program as the minimum standard
assembly program. It will accept programs written in the standard USE

language and translates them to some form directly acceptable by the computer.

The form of the proposed USE language is as follows:
A. Symbol

A symbol consists of from one to six characters, at least one of which

must be alphabetic. The characters permitted are the letters of the

alphabet, A thru Z, and the numeric digits O thru 9. Special signifi-
cance is attached to the following symbols:

1. The symbol "A" represents the octal number 32000 and refers to the
Accurmlator,

2. The symbol "Q" represents the octal number 31000 and refersg to the
Quotient Register,

3. The symbol Dddddd represents the sum of the octal number LOOOO and
the octal equivalent of the decimal number "ddddd" where "d" is any
decimal digit O thru 9. This symbol is used for references to the
magnetic drum, The decimal number "ddddd" must be less than 1638L,

L. The symbol "FILL" in any part of the instruction other than the
location (i.e,, the operation or either address) indicates that
portion of the instructions is to be computed and supplied by the
program, If the symbol "FILL" is used as a location, its use there
supersedes the above and it will be treated as any other symbol.

5. Symbole F1, F2 and F3 represent actual locations 00000, 00001, and

00002 respectively.
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Standards Committee (cont'd)

B,

C.

D.

Location

The location of an instruction may be blénk or may consist of any one
symbol, The symbols are used for reference purposes only and do not, in
any way, imply the order of the instructions., The sequence in which the
instructions are written specifies the order in which they are to be
executed.

Operation

The two character mnemonic abbreviations as prepared by ERA are used

for basic machine codes except for those commands which require a "j"

as a part of the u address, In this case, the "j" is appended to the
mnemonic abbreviation as a third character (0< 3 <7). If j = 0, it

may be omitted if desired.

The operation D indicates a full word decimal constant entered in the

u address field.

The operation B indicates a full word octal constant entered in the
u address,
Addresses
1. Permissible Addresses
a, References to a location is made by the presence in the address
of the symbol corresponding to the location to be referred to.
b. An invariant address is indicated by entering a decimal number
(1ess than L4096 except for drum references) in the address.
2., Combination Addresses
In certain instances, it is convenient to express the addresses of

a command as a combination of a location and a constant, For this

.



o : Page 3

o Standards Committee (cont'd)
purpose, it is permissible to use the two arithmetic operations,
add (+) and subtract (-).
E. Program Constants
The operation codes B and D signifies that the u address contains a
constant plus sign if necessary. This constant will be converted as a
decimal integer if "D" is the operation code and an octal integer if

"B" ig the operation code,

It is recommended that the programs be transmitted in some directly useable
form and include check sums. The actual media of exchange was left to the

discretion of the Publications Committee.

No decisions were made relative to the subprogram format.
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Publications Committee

This report was presented by Peggy Johnson, Chairman of the Publications
Committee. It was decided that only USE material would be published
independent of the Central Exchange. USE material would consist of':

1l. Minutes of meetings.

2. Solicited information.

3. Operations organizations,

L. Program write-ups.
It was decided that all information submitted to the Publications Committee
for distribution should be on vellum. This vellum will then be reproduced
and three copies of the material will be furnished each USE participant (two
ozalid and 1.sepia). The frequency of distribution will be after each meet-
ing and will include the minutes of the previous meeting (furnished the USE

Secretary by the recording secretary) and any accumulated material,

It is the recommendation of the committee that only printed material be

exchanged. The facility at St Paul is not able, without considerable

inconvenience, to reproduce cards as they do not have a reproducer independent

of the 1103, They are able to reproduce punched paper tape and, if it is

the wish of USE, will include it as an exchange media.

The Chairman of the Publications Committee requested that the Publications
Committee be furnished with the name, address and telephone number of a

representative from each organization to whom material is to be sent,




Page 5

Program Development Committee

This report was presented by Donn Combelic, Chairman of the Committee,
The first part of the report was devoted to the determination of how much
cooperation can be achieved in the immediate future. The second part was

devoted to a discussion of a common compiler.

Common Functions

Ramo-Wooldridge agreed to investigate their function subroutines and Convair's
subroutines and evaluate them for USE distribution., ERA agreed to do the

same for all other such subroutines, except card routines, At the next
meeting of the Program Development Committee, these organizations will

present lists of all such routines investigated and recommendations as to
which of these subroutines are to be modified for distribution,

Matrix Routines

Don Gantner of Ramo-Wooldridge has agreed to investigate the matrix routines
in use gt Douglas. Boeing and Lockheed agreed to present a report of their
matrix experience at the next meeting of the committee.

Linear Programming
ERA is currently developing a Linear Programming Routine which will be

available to USE via the Central Exchange,

Differential Eguations

Deferred, inasmuch as there did not seem to be a need for such a program
at this time,

Tape Handlers

ERA agreed to distribute information concerning the program "Tape Worm" and

also a Tape Boot-Strap for the dead space on the drum,
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Program Development Committee (cont'd)

Data Input Routines

This was deferred until such time as a common language was agreed upon.
Lockheed agreed to make available the specifications for the input
routines of their interpretive system at the next meeting.

Data Cutput Routines

Boeing agreed to prepare the specifications for fixed point and floating
point Data Output Routines of a very simple nature, ERA will prepare the
specifications for a generalized output editing routine.

Post Mortems

This was deferred until such time as sufficient information was available

as to the post mortem requirements of the USE language.

The second part of the Committee report concerned the problems of a common

compiler .

Boeing described their plans for a compiler and some discussion occurred
as to the relative merits of the various features, This will be pursued

at future meetings.



USE Organization Meeting
January 9 & 10, 1956, Boeing, Seattle

Report of the Program Development Committee

The members of the Program Development Committee are:

Donald Cook, Boeing

Ben Handy, Lockheed

Jules Mersel, Sperry-Rand, St. Paul

Donn Combelic, Ramo-Wooldridge, Chairman

Holloman has not appointed a member to the Committee. In addition to the
above members, the following persons attended the committee meetings and
participated in the discussions.

Jack Rose, Sperry-Rand, L.A.
Don Gantner, Ramo-Wooldridge
Martha Morris, Boeing

The first meeting of the Program Development Committee was held January 9
from 1:30 to 4:30 P.M. The members discussed how they might cooperate on
subroutines. Several classes of subroutines were considered, each in its
turn, with the following results.

Common Functions. This term was defined to include subroutines for computing
the common transcendental functions, square root, and similar subroutines.
There is now a rather extensive library of such routines for use on the 1103--
only a few have been prepared specifically for the 1103A. It was agreed by the
committee that Ramo-Wooldridge would prepare for consideration by the next
meeting an edited list of all such subroutines which are now in the Ramo-
Wooldridge library. Sperry-Rand agreed to do the same for the common function
subroutines in the ERA St. Paul library. The committee will select subroutines
from these lists for inclusion in thé USE subroutine library. The work of
coding and writing up will be assigned as agreed upon at the February, 1956,
meeting.

Matrix Routines. Don Cook of Boeing and Ben Handy of Lockheed said that their
organizations had had considerable experience with matrices, but that their
personal knowledge of these matters was not extensive. Boeing's open shop
arrangement is such that it might be inadvisable for them to develop a set

of matrix subroutines for the 1103A. Both Boeing and Lockheed agreed to pre-
pare a report on their organizations' experience with matrices with respect
to coding methods, kinds of arithmetic used, accuracy, sizes, etc., so that
this information could be used as a basis for the development of subroutines
by both individual organizations or on a cooperative basis. Don Gantner of
Ramo-Wooldridge mentioned that Douglas Aircraft had had a great deal of ex-
perience with matrices and he agreed to collect appropriate information from
their organizations, which could then be incorporated into the record of
matrix experience for use by the USE organization.
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Ordinary Differential Equations. Boeing and Lockheed indicated that their organi-
zations did not feel a need for any differential equation solving subroutines at
this time. Ramo-Wooldridge has checked out a Gill method subroutine. It was
agreed that planning a cooperative effort on differential equation subroutines
would be deferred until a need arose by more than one organization.

Tape Handlers. Iockheed has written some very specialized tape routines for its
own use. Considering the other organizations' lack of experience with the 1103A
Uniservos, it was felt that no serious attempt should be made to cooperate at this
time on writing tape handling routines. Sperry-Rand St. Paul has written two tape
routines which may be of general utility: the information about these routines
will be distributed to the USE members in the normal course of events. The first
routine, known as Tapeworm, moves information between magnetic tapes and core
storage. The second is a tape-reading routine which has been coded for execution
from the dead space on the 1103A drum. (Incidentally, if members do not have de-
tailed information on the 1103A drum dead space, it can be obtained by writing to
Jules Mersel in St. Paul.) There is available a catalogue of UNIVAC tape and utility
routines. Sperry-Rand lLos Angeles agreed to send a copy of this catalogue to each
USE member. The members agreed that they would look through this catalogue with

a view to determining what type of routines may be desirable for the 1103A. This
kind of knowledge would provide a basis, at the next meeting, for discussion of
cooperative coding of tape handlers.

Numerical Data Input. Most of the member organizations are not able at this time
to describe their needs for data input subroutines. The only progress along these
lines has been made at Lockheed. They have prepared specifications for data input
pseudo-instructions which will be part of their interpretive system. The actual
coding has not yet been done. However, Lockheed expects to have flow charts prepar-
ed (perhaps some coding also) which they will present at the next meeting of the
committee. The first of the subroutines is called for in their interpretive scheme
by the operation "read floating-decimal tape." The floating-decimal words (48 to
a block of magnetic tape) are stored in the form ixxixxxxxxxx followed by three
spaces. The routine reads and converts the floating-decimal words and stores them
in successive memory cells in floating binary. A similar routine will be prepared
for octal words 48 per block.

Numerical Data Output. Sperry-Rand has been thinking about a generalized output
editing routine similar to that developed for Univac at Livermore and known as

the IMO Edit Compiler. The members of the committee agreed that such a routine
would be valuable. Sperry-Rand St. Paul agreed to prepare some preliminary speci-
fications for this routine and present them for consideration at the next committee
meeting. A generalized editing routine of this type is a very large job and its
accomplishment might well require several months. It was agreed that it was

most important for each organization to have available within a very short time
data output subroutines which would at least print out numbers in some usable
form, although this form might not be ideal. Boeing agreed to prepare for the
next meeting a set of specifications for two numerical data output subroutines;
one to print floating-point numbers; the second to print stated-point numbers.

The committee suggested that these subroutines be able to print from zero to

eight numbers per line on the high speed printer. The number of numbers to be
printed on a line would be controlled by the programmer setting in a parameter
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just before entering the routine. This parameter would remain in effect then
until changed by the programmer. If the detailed specifications as presented
by Boeing are approved at the next meeting of the committee, Boeing will code
the subroutines.

Diagnostic Routines. Again the lack of experience with the 1103A precluded the
members from stating specifically their needs for diagnostic routines. There

was general agreement that each organization would want to have at least a selec-
tive memory dump and a changed word post-mortem; however, it was felt that their
simplicity rendered inadvisable a cooperative effort in coding these particular
routines. Ben Handy described Lockheed's plans for a selective tracing routine--
considerable interest was shown in this subject and it was agreed that discussion
of this type of diagnostic-routine would be listed specifically in the agenda for
the next meeting of the Program Development Committee.

Common Compiler. The second Program Development Committee meeting started at 8:30
A.M., January 10, and was devoted to the discussion of the problems of a common
compiler. Boeing has made considerable progress in the development of a compiler
for the 1103A and they were kind enough to present and discuss in detail the spe-
cifications and methods which they are working on. Practically everyone joined
in the discussions which ranged from details to general philosophy to be followed.
I think it can be said that there was no specific progress made toward developing
a common compiler; however, there was considerable airing of the needs of various
organizations and in particular how Boeing's plans would either fill, or fail to
£ill, these needs. It was generally agreed that a great deal of value was gained
by each participating organization as a result of these discussions.

at tha oot pTYs N
Don Cook of Boeing agreed to makejan updating progfess report on Boeing's compiler,
indicating in particular what steps had been taken towards solution of the problems
still unresolved at the time of the January meeting. Ramo-Wooldridge said they
hoped to have some definite specifications on paper for their compiler by February 1
and would therefore be able and willing to make a presentation in the same spirit
as Boeing has made.

Don Cook of Boeing outlined their latest recommendations for the high-speed printer
plotting modifications. These specifications are different from those presented

at the 1103 Users Meeting at San Francisco in December, 1955. The changes were
necessary in order to make consistent the overall input-output printing system.

The suggested specifications have not yet been accepted by Sperry-Rand. In the
list below the subscripts a, b, ¢, d, mean left-most, left of center, right of
center, right-most, respectively.

Character Original
suggested High Speed
by Boeing  Printer Character

( H
) $
= %
Ia ;
i o
+ &
K :
|
+‘2 )
| +
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The Program Development Committee adjourned its meeting at 10:00 A.M., January 10,
the second and last day of the USE January meeting.

The remainder of the second day was devoted in part to a presentation by each
committee chairman of a report of his committee's actions. In particular,

the Program Development Committee chairman gave an oral report which is essen-
tially reproduced above. The next meeting of the Program Development Committee
will be held at the same time as the Standards and Policy Committees' meetings
at St. Paul, February 16, and 17, with Sperry-Rand acting as hosts.

Donn Combelic, Chairman
Program Development Committee
January 18, 1956



USE CONFERENCE
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Thursday February 16

9:15 A M. Welcoming Address Byron D. Smith
Conference Room Building 6

9:30 A.M, Approval of last Minutes
0ld Business Publications
New Business
1. Agenda for Program Committee

a, CX Subroutine

b, Compiler

C. Matricer

d. Iockheed's Data Input
es Univac Tape Handling

2. Agenda for Standards Committee
a. Agree on a language
b. Agree on a Subroutine Format
c. Writeup of Subroutines
qi\ Output Routines
>N 1) Boeing
2) Remington Rand Univac

3. Agenda for Publications Committee
12:00 Noon Lunch at Criterion

1330 P.M. Program Planning Committee
Conference Room Building 6
1:30 P.M. Standards Committee

Conference Room 1164
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Meet in Conference Room 1164
leave for Midway YMCA

Lunch at YMCA Two Groups
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were:

MINUTES OF THF. MEETING CF USE

AT
REMINGTON RAND UNLVAC DIVISION

St. Paul, Minnesota
16 and 17 February 1956

Jules Mersel served as chairman of the meetings.

Boeing Airplane Company

Donald Cock, Policy Committee Member
August Deckert

Holloman Air Force Base

Hans Gschwind
Robert Tantzen, Policy Committee Member

chkheed Missile Syst.mes Division

Bernard Dove
Ben Handy
mebard Talmadge, Policy Committee Member

Ramo-Kocldridge Corporation

Donn Cambelic
Donald Gantner, Policy Committee Member
Robert Perkins :

Remington Rand Univac

Norman Albrecht

Robert Belscamper

Peggy Jchnscn ;

Earl Joseph, Policy Committee Member
Jules Mersel g

Irvin Voltin

In attendance

The sgenda for the two days of meetings was pr_esentéd to the group.

Thursdsy Morning: Policy Committee Meeting

Approval of last minutes
. 0ld Business: Publications -
- Committee Agendass ;

1. Program Plannifxg Committee

‘s, Central Exchangé Subroutines
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F. 1. Correction (date)
2. Revision of (date)

(If the coding of a routine is corrected, the routine
will retain the same index. If the routine is revised
in any way, a new index will be assigned.)

(3) The Stendards Committee recommended acceptance of the stand-
ard subroutine format presented in the proposal from the -
chairmen, with the following revisions:

; D.1.b Control data and results need not always be stored

i within the subroutine. Rither the argument or

NS result may be in the Accumulator or Q-Register if
this is indicated in the program writeup. ‘

D.1 Preceding the program entry and exits are seven
parameter words as follows:

t -7 ny number of instructions
t - 6 n; mmber of constants
t-5 n3 number of erasable locations
t -4 p° number of control items
t -3 r number of results
b= 2. 8y
double length check sum
t -1 82

It was noted that sufficient informaticn is presented here
to enable assembly routines to relocate the erasable storage
in a common pocl,

The Standards Committee suggested that with the USE language now
defined it would be appropriate for the Program Development Committee to pro-
vide for the writing of specifications for TRANSUSE - the minimum assembly
program, After some later discussion it was agreed that the Program Development
Committee at the next meeting would try to decide upon what type of cutput
TRANSUSE would provide.

It was also suggested that further consideration be given to the
definition of "the standard 1103A", This suggestion arose from discussions
within the Standards Committee of the rearrangement of the High Speed Printer
type wheels which Boeing intends to make inorder to obtain plotting features.
Also, Hollomen is contemplating a non=standard plugboard for the Card Unit,

Don Cock said that Boeing would send tc all USE members a description of their
High Speed Printer wheels., All members agreed to send their comments on this re-
arrangement to Wayne Aamoth, Sales Manager Univac Scientific, It was suggested
that in this way it might eventually be decided that the High Speed Printer with
plotting facilities is standard equipment,

Two topics for discus:ion by the Standards Commitee at the next meeting were

proposed by the Chairman of the Program Development Committee,
1. Define precisely what is meant by "execution time® of a routine.

2. Reconsider the matter of mmltiple entries to subrcutines.




Bob Perkins
Norm Albrecht
Peg Johnson
Earl Joseph

The Policy Cammittee reconvened at 1:30 Friday Afternoon.

The chairman of the Standards Committee presented an oral report
of the committee's recommendations,

(1) The Standards Committee reccrmended acceptance of the USE
language as described in the proposal distributed by
the Chairman cf the Standards Committee prior to these
meetings with the following revisions and additions. (The
numbering refers to the criginal propcsal.)

A.3 Special significance is assigned to the symbol "D"
only (D = 400CC) rather than the class of symbols

Dddddd.

A.6 A special symbcl is used to designate octal mumbers.,
Any symbol consisting of from 1 to 5 octal digits
foliowed by the letter B is an cctal number,

E. The operation cocdes "B® and "D® signify that the
following word is octal or decimal,

D.1.t  An invariant address is indicated by entering a
a decimal number of £ 6 digits in the address,

D.2/ An address may be expressed as either a combination
of a symbcl and a constant or as a combination of
two symbols., The two arithmetic operaticns, add (+)
and subtract (-) are used to indicate the combinztion.

A.4 The symbol "FILLY is translated to the illegal
machine address 30000 to provide an immediste stop.

A.5 The symbols F1, F2, and F3 have no special significance.
The fixed address Fj, Fp, and F3 are to be denoted
by 0, 1, and 2,

Printing Symbols: All printing symbols are considered
to be distinct rather than certain symbols being identi-
fied, such as zero and "0", one and "L, two and "2%

(2) The Standards Committee recommended acceptance of the form

for routine writeups preseribed in the proposal from the
Chairman with the following additions and revisiocns:

D.1 The items Calling Sequence, Control Dats, and Operational
Procedure are separated into three distinct items.

C.4 BRNumber Representation

A.4 Routine Index- a six character index, the first two
cheracters of which designate the orignator,
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b. Compiler
c. Matrices
d. Lockheed's Data Input
e, Univac Tape Handling

2. Standards Committee
a, Agreement on a language
b. Agreement on a subroutine format
¢, Agreement on writeup of subroutines
d, Specificaticns for outiput routines
1) Boeing
2) Rem-Rand Univac

3. Publications Committee
Thursday Afterncon: Committee Meetings
Friday Morning: Committee Meetings

Friday Afternocn: Policy Committee Meeting: Presentation of Committee
reports to Policy Ccmmittee

The mimites of the prewious meeting were accepted. Donn Combelic
suggested that the matter of reports from committee chairmen should be clari-
fied., After some discussion it was decided that each committee chairmsn shall
prepare & written report for distribution with the mimutes of the Pclicy
Committae meetings. These reporis are to be sent to the Chairman of the
Publicatiens Committee within twc weeks following any meeting. The minutes
of the Policy Committee will contain summaries of committee reports made orally
to the Pclicy Committee,

Copies of a Central Exchange release on the formation of USE and a
"Summary of USE Publishing Procrdures® were distributed. (A revised version
of the latter is appended to these minutes,)

The agendas for the committce meetings were revised to include Output
Routines on the agenda for the Program Planning Comrittee rather than the
Standards Committee. It was agreed that there was no business for the Publicstions
Committee. The revised agenda was approved and the joint meeting adjourned
until the following afternocn,

The Program Planning Cocmmittee members were:

Donn Combelic, Chairman
Don Ccok

Hans Gschwind

Bernard Dove

Dick Talmadge

Don Gantner

Bob Belscamper

Jules Mersel

Irv Voltin

The Standards Commitee Members were:

Gus Deckert, Chairman
Bob Tantzen

Ben Handy




Dick Talmadge moved that the group "tentatively accept the USE
language proposed by the Standards Committee", This motion was seconded and
carried unanimously. The motion was later reconsidered and defeated. The
Chairman of the Policy Committee announced that a vote on acceptance of the
propesed USE language is to be the first business at the next meeting,

It was then moved and seconded that the proposed program writeup
format be accepted. This motion was carried unanimously. Acceptance of the
proposed subroutine form was next moved and seconded. This was alsc carried
unanimously,

The Chairman of the Program Development Uommittee presented an oral
report of the committee's actions,

|
(1) Cammon function subroutines: Representatives of Boeing, Ramo-
Wooldridge, and Remington Rand agreed to have coded by April 1
a number of the common function subroutines. Lockheed agreed to
provide some of these subrcutines at a later date.

(2) Matrix Routines: Boeing and Ramo-Wocldridge presented reports

on experience with matrix routines at their instellations (and
Douglas-Santa Monica)., Don Cook of Boeing agreed to collect
more detgiled information for the next meeting; Jules Mersel
stated that Remington Rand would also repcrt on matrices at that
meeting, It was generally agreed that there wculd be no exchange
through USE of matrix routines at the present time, Ramo-Wooldridge
distributed eopies of the fcllowings

Summary of Douglas Matrix Routines

Linear Matrix Equaticn Solver (AX=B), MTI-O

Study of Matrix Inversion on the ERA-1103 Employing

Routine MTI-O

(3) Mumerical Data Input: Boeing described input routines which
have already been coded for floating decimal-to-floating binary
and for octal numbers., Specifications for a stated pcint
decimal input were given,

(4) Mumerical Data Outputs Boeing agreed to prcduce a floating point
output routine for the High Speed Printer. The specs for this
routine were agreed upcn by the Program Develcpment Committee.
Boeing 21sc proposed specs fcr a stated point output routime for
the High Speed Printer and will proceed to code this routine,

Bob Belscamper presented some remarks on a general cutput editing
routine; it was agreed that Remington Rand would present a set of
secifications for such a routine at the next meeting,

(5) Tape Handlers: Jules Mersel described a mumber of Univac routines
which have proved to be useful, Lockheed said that, if possible,
they will present at the next meeting their ideas for a general
correcting routine and tape diagnostic routines.

There was no discussiocn of a compiler at this meeting of the Program
Development Committse., However, Donn Ccmbelic distributed ecpiss of a Rarc-
Wocldridge report: roposed Translation and Check-Out System for ERA-1103A.

It was moved and seconded that the report of the Program Development
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Committee be approved. The motion was carried unanimously,

Dick Talmedge szid that Lockheed would be glad tc host the next
meeting of the Policy Committee. It was decided that this meeting would be
held cn Thursday and Friday, March 29 and 30 at the Lockheed Missiles Systems

Division, Ven Muys, California. The Program Development and Standards Comittees
will meet concurrently.

Respectfully submitted

Peggy E. Johnson
Remington Rand Univac

Appendix: Summary of USE Publishing Procedures

PBJ tmlc




here,

A Summary of USE Publishing Procedures

16 February 1956

At the USE meetings in Seattle, Jamumary 9 and 10, it was suggested
that the chairman of the Publications Commitee prepare a summary of the decisions
made concerning the publication of USE material., This summary is presented

1.

The Publicaticns Cormittee - The purpose of the USE Publications
is to disseminate 1103A information to members of the USE organi-
zation., USE material is reproduced and distributed by the Rem—
ington Rand Tmivac Division in St. Paul. All material for publi-
cation should be sent to the chairman of the Publicaticnms
Committee,

Peggy B. Johnson

Systems Analysis Department
Remington Rand Univac Division
1902 West Minnehsha Avenue

St, Paul w4, Minnesota

USE Publicaticns - Only papers restlting from the USE cooperative
effort will be published by USE, 1103A information and routines
generated by individual users will be published in the Bentral
Exchange, The USE name on publicaticnes will imply complliance with
the USE standards as established by the Standards Committee.

USE publications will include:
Minutes of meetings
Solicited informaticn
Program write-ups

a, Minutes cf Meetings - Within two weeks following
each meeting of the Policy Committee, the recording secretary

will submit to the Publications Committee chairman mimutes of the

meeting. Oral reports of the working committees presented

to the Policy Committee are to be included in the mimutes,
Written reports from the committee chairmsn are to be submitted
within the two week period for distribution with the mimutes,
(Meeting agendas and correspondence of the working committees
will be distributed by the cormittée chairman.)

b, Solicited Information - The Executive Secretary of USE may,
on direction of the Policy Committee, solicit and compile in-
formation (e.g. operating procedures and organizations,lists
of routines in progress etc.). Such papers will be submitted
to the Publications Committee chairman for distribtuiocn,

¢, Program Write-Ups - Program write-ups will be submitted to
the publisher by the members of the Public:stions Committee
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4o

50

representing each of the member orgsnizations of USE,
It is the respcnsibility of such representatives to insure
that program write-ups satisfy USE standards.

Distribution of USE Publications -~ USE material will be avail-
able to 1103 and 1103A users only., Material relating to the
organization of USE and its activities (e.g., minutes of meetings,
committee reports) will be sent to the member organizations of
USE only. USE products such as 1103A routines, information
sumaries, and the like will be sent to all 1103 and 1103A in-
stallations. USE material will be mailed to the member of the
Publications Committee representing the participating organization,

Freguency of Distribution - Following each meeting of USE, the
minutes and all accumulated material will be distributed.

Form of Distribution - Only printed material will be distributed.
Three copiesg of all material willbe furnished to each USE part-
icipant (two czalid and one sepia master). One ozalid copy will
be sent to each 1103 and 1103A installation,

Form cof Contribution - All material submitted tc the Publications
Cormmittee for distribution shall be on vellum,

Members of the Publications Committee -

Donald Cook - Boeing Airplene Company

Bernard Dove - Lockheed Missile Systems Division
Donn Combelic - Ramc-Wooldridge Corporaticn
Robert Tantzen - Holloman Air Force Base

Peggy B. Johnson - Remington Rand Univac




USE Organisation Meeting
February 15 and 16, 1956
Sperry-Rand, St. Paul

REPORT OF THE STANDARDS COMMITTEE

The members of the Standards Committee were:

B. Handy, Lockheed Missile Systems Division
Earl Joseph, Sperry-Rand Univac Division
Robert Tantzen, Holloman AFB

Robert Perkins, Ramo-Wooldridge

August Deckert, Boeing (Chairman)

Peggy Johnson, Sperry-Rand Univac Division

The Standards Committee discussed the proposals for a USE language, subprogram
format, and subprogram write-up that were mailed to each USE organization
after the Seattle meeting. A copy of the final proposals is enclosed.

The identification for subprograms was discussed and a 6 character identifi-
cation was proposed. The first 2 characters would indicate the organization
and the last ki would indicate the program number. The program number would
change whenever a revision was made to the subprogram., The 2 character
identification for the present USE members is as follows:

ML Lockheed Missile Systems Division
RR Sperry-Rand Univac Division

HO Holloman AFB

RW Ramo-Wooldridge

BA Boeing

Multiple entries and a method for computing running time on subprograms were
deferred until the next meeting in Van Nuys.

O-u%uﬂ' Docdeoit

August Deckert
Chairman, Standards Committee

Enclosure




USE - STANDARDS COMMITTEE PROPOSAL

I.  Proposed USE Language

A,

Symbol

A symbol consists of from one to 8ix characters, at least one of
which must be alphabetic., The characters permitted are the letters
of the alphabet, A thru Z, and the numeric digites O thru 9. Special
significance is attached to the following symbols.

1. The symbol "A" represents the octal number 32000 and refers
to the Accumulator,

2. The symbol "Q" represents the octal number 31000 and refers
to the Quotient Register.

3. The symbol D represents the octal number LOOOO and is used
for references to the drum,

L. The symbol dddddB represents the octal number ddddd, where
d is any octal digit O thru 7. If d equals 8 or 9, it would
be noted as a possible error.

5. The symbol "FILL" in any part of the instruction other than
location (i.e., the operation or either address) indicates
that portion of the instructions is to be computed and supplied
by the program, In the u or v address fields, "FILL" will
be replaced by 30000. When "FILL" is used as an operation,
it will be replaced by "00"., If the symbol "FILL" is used
as a location, its use there supersedes the above and it will
be treated as any other symbol.

Location

The location of an instruction may be blank or may consist of any
one symbol, The symbols are used for reference purpose only and do
not, in any way, imply the order of the instructions. The sequence
in which the instructions are written specifies the order in which
they are to be executed.

Operation

The two character mnemonic abbreviations as prepared by ERA are used
for basic machine codes except for those commands which require a

"j" as a part of the u address. In this case, the "j" is appended

to the mnemonic abbreviation as a third character (0 < 7). If

J = 0, it may be omitted if desired.

The operation D indicates the following full word is a decimal constant.

The operation B indicates the following full word is an octal constant.
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Addresses
1. Permissible Addresses

a. References to a location is made by the presence in the
address of the symbol corresponding to the location to be
referred to.

b. An invariant address is indicated by entering a decimal
mumber (less than 32,768) in the address.

2. Combination Addresses

In certain instances, it is convenient to express the addresses
of a command as a combination of two locations or a location
and a constant. For this purpose, it is permissible to use the
two arithmetic operations, add (+S and subtract (-).

Program Constants

The operation codes B and D signifies that the following full word
contains a2 constant plus sign if necessary. This constant will be
converted as a decimal integer if "D" is the operation code and an
octal integer if "B" is the operation code.




USE - STANDARDS COMMITTEE PROPOSAL

Proposed USE Program Write-Up Form

A.

B.

E.

Identification

1.
2.

3.

Title
Author - Date

Installation

Purpose - brief statement

Method

1.
2,

3.

Accuracy
Range
Derivation or Reference

Usage

1.
2.
3.
L.
5.
6.

Calling Sequence

Control Duta

Operational Procedure

Space Required

Error Codes (left in Accumlator or Q Register)

Format Received or Generated if an Input-Output Routine

Restrictions

1.
2.
3.
L.
5.

Components Required other than "Minimum 1103A"

Other Program Required

Data (Quantity, Form, Parameter Ranges, Number Representation)
Card Form, Tape Format

Wiring Diagram or Board Used, if a Print Routine

Coding Information

1.
2.
3.

Constants and their Locations
Erasable Input-Output Locations
Timing
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A,

B,

USE - STANDARDS COMMITTEE PROPOSAL

I. Proposed USE Subprogram Conventions

Control Data and Program Results

1. Control data is to be prestored in consecutive locations
beginning with location t+3.

2. The program results are to be stored in consecutive locations
beginning with location t+3+j, where j is the number of words
occupied by the control data, the program can leave an item in
the Accumulator, this information would be found in the program
write-up.

3. The Accunmlator can be used to store one item of control data
or results and this should be indicated in the write-up.

Program Entry
1. The calling sequence necessary to initiate entry to a sub-
program is:
LOC. OP, u ADDRESS v ADDRESS EXPLANATION
r RJ t+2 t Jump to the first word of
! the program,
ﬁl.o-.co:a-noa-oto contrOIreturnedhorefOI-

lowing successful execution
of the program.

2, Only one entry (at the starting location) is to be provided.
Multiple function programs will ineclude an operation code as
part of the control data.

Program Exits

Each subprogram will have two exits: The first exit in location t+1
is to transfer control to an automatic diagnostic routine following
detection of an error; the second exit in location t+2 is to return
control to location r+l of the calling sequence execution of the
subprogram. In the case of an error, a code is to be left in the
Accumulator at the time control is transferred to the diagnostic to
igdicate the type of error and the subprogram in which the error was
tected.

Subprogram Format

1. The pieces of each subprogram are assembled in the following
seguence:

a. Program entry and exits.

b. Control data and program results.




E.

c.
d.
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The body of the program,

The program constants.

The erasable storage.

2. The written instructions for a. and b, will appear as follows:

1OC. OP., u ADDRESS v ADDRESS EXPLANATION
t MJO 0 START Jump to the body of the program.
t+l RJ DIAGH?2 DIAG Error exit to the diagnostic
routine.
t+2 MJO 0 FILL Success exit to location r+l
of the calling sequence.
t+3 FILL FILL FILL First word of control data.
t+3+j FILL FILL FILL First word of program results,
STARY .. .o .o First word of body of program.

Relocation Parameters

A set of parameters needed in the relocation and checking of subprograms

will be included with the program. The parameter words will be located

before the program entry and exits.

t=7
b6

t-5
t-ly
-3
t-2

t-1

double length check sum of the program
located at g(1000).

Dy number of cells subject to address modification.
Ny number of constants.

n, number of erasable locations,

p number of control items.

r number of results.




SAMPLE PROGRAM

LOCATION OPERATION u ADDRESS v ADDRESS

BOEING AIRPLANE COMPANY

ENTRY
ERROR
EXIT

START

NONEG

NOZERO

LOOP

ERROR1

MJ
RJ
MJ

FILL
FILL

SJ
TP
ZJ
TP
EJ
SP

DV

LT

QI
SP

0 START
DIAGH2 DIAG
0 FILL
FILL FILL
FILL FILL
;¢ A
ERROR1 NONEG
A X
NOZERO EXIT
B - ¢
B EXIT
Y 35
¥ A
A X
35 Q
X Q
LOOP EXIT
CODE1 0
0 ERROR
377777777777
310503150001

USE - STANDARDS COMMITTEE PROPOSAL

BA F209, STATED BINARY SQUARE ROOT
AUGUST DECKERT - 16 JANUARY 1956

EXPLANATION
Jump to the body of the program.
Error exit to the diagnostic routine.

Success exit to location r+1 of
the calling sequence,

y-2 to p

x+2 to p+35/2
Transmit y to Acec.
y negative
Transmit y to x

¥ equals zéro
Transmit B to ?

y equals B

y*2 to p+35
Transmit y/Xn to A

y/Xn - Xn to A
3(y/tn - xn) to Q
In+l

AX negative repeat
Error code into AR
To error exit

2 to 35 minus 1
F209 x 2 to 12+1




USE - STANDARDS COMMITTEE PROPOSAL

SAMPLE PROGRAM WRITE-UP

1, IDENTIFICATION BA F209, STATED BINARY SQUARE ROOT

-

2. PURPOSE

AUGUST DECKERT - 16 JANUARY 1956

BOEING AIRPLANE COMPANY

Given y, this program calculates the square root of y.

3. METHOD

C.

L. USAGE

This program calculates the square root of y to 34 binary places
of accuracy.

The range of y is 0 < y < 235-1.

Newton's iteration method was used to calculate the square roots.
X+l = xm-% {:y/Xn & xxﬂ

when % l}/m - Xrﬂ > 0 iteration is complete

Calling Sequence

LOC. OP. u ADDR. v ADDR,

r RJ t+2 t
r+1 Normal Return
Control and Results
The argument y has to be placed at t+3 and the square root of
y will be found in t+L and the Accumulator on return through
the success exit.
Space Required
21 words including constants and irorld.ng space.




I e = Emmm—————

d., Error Codes

Page 2

These are left in the Accumulator on return through the error

exit.
CODE EXPLANATION
720921241 y is negative.

5. RESTRICTIONS

Assume the use of a binary representation as y-2p, then X has binary

representation X.2 35 . If p is even, a miltiplication by the

square root of 2 is necessary.

6. CODING INFORMATION

a. Constants
LOCATION CONSTANT
B 3777771777717
CODE1 310503150001

b. Working Storage
None.

¢. Timing
Unknown.

EXPLANATION
First approximation for X,
F209 x 2 to 12+1




USE Organization Meeting
February 16 and 17, 1956, Sperry-Rand, St. Paul

Report of the Program Development Committee

The members of the Program Development Committee are:

Donald Cook, Boeing

Bernard Dove, Lockheed

Jules Mersel, Sperry-Rand, St. Paul
Donn Combelic, Ramo-Wooldridge, Chairman

Holloman has not appointed a member to the Committee. In addition to the
above, the following persons attended the Program Develbpment Committee Meetings
and participated in the discussions.

Robert Belscamper, Sperry-Rand, St. Paul
Dick Talmadge, Lockheed

Don Gantner, Ramo-Wooldridge

Hans W. Gschwind, Holloman

Irvin Voltin, Sperry-Rend, St. Paul

The Program Development Committee spent most of its meeting time discussing
specifications for various subroutines and allocating the necessary work
among the members. Several classes of subroutines were considered, with the
following results.

COMMON FUNCTIONS - The members agreed to cooperate as indicated in coding
the twelve common funetion subroutines listed below. In each case the name
of the orgenization assuming the responsibility for the routine and salient
features of the specifications of the routine are given.

1. Exponential Stated Point - Ramo-Wooldridge

This will be a re-write of the RamonOoldr%dge subroutine EXP-2.
The scaling on both input and output is 23 the nominal accuracy
is 35 bits~--actual accuracy is less due to roundoff in the routine.

2. Exponential Floating Point - Ramo-Wooldridge

This is a rewrite of the Remo-Wooldridge subroutine EXP-3. Lockheed
will also submit their exponential routines at a later time.

3. Logarithm Stated Point - Sperry-Rand
The scaling on both input and output is 235.
L. Logarithm Floating Point-- Sperry-Rand

Also Lockheed will submit their version of the. floating point log
subroutine on a deferred basis.
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5. Square Root Stated Point - Sperry-Rand

Both the input and output for this square root routine will be
considered as integers.

6. Square Root Floating Point - Sperry-Rand
T. Sine-Cosine Stated Point - Sperry-Rand

The input to this routin% is in radians with scaling 232. Scaling
on the output is also 23 + The only limitation on the input is

that it must fit into the double length accumulator with the scaling
indicated.

8. 8ine-Cosine Floating Point - Ramo-Wooldridge

This will be a rewrite of the corresponding routine which now exists
in the Ramo-Wooldridge Library.

9. Arcsine-Arccosine Stated Point - Sperry-Rand
Input scaled 233, output in radians scaled 233.
10. Arcsine-Arccosine Floating Point - Sperry-Rand

Both the floating and stated-point arcsine-arccosine routines will be
gself-contained; that is, they will require no externsl square root
subroutine.

11. Arctangent Stated Point - Ramo-Wooldridge
The input is scaled 233. The output is in radians 233.
12. Arctangent Floating Point - Ramo-Wooldridge

Lockheed will also submit their version of the arctangent floating
point on a deferred basis.

All the subroutines described above are to be coded in the form agreed upon

by the Standards Committee. This form requires, in the case of the combination
subroutines involving sine-cosine and their inverse functions, that the mode

of operation must be selected by the programmer before entry. He will select
this mode by transferring an appropriate parameter word into a prescribed

cell within the subroutine. The Program Development Committee has tacitly

left the specification of particular parameter words to the discretion of the
organization which has agreed to code the routine. Further details of the
standard form of a USE subroutine will be found in the report of the Standards
Committee.
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MATRIX ROUTINES - Cook (BA) submitted to the Program Development Committee

a writeup entitled "Summary of Matrix Experience at Boeing". This is a general
discussion of Boeing's experience with their particular matrix problems.
Gantner (RW) submitted a writeup entitled "Summary of Douglas Matrix Routines".
In addition, Gantner submitted a paper prepared by Ramo-Wooldridge entitled
"Study of Matrix Inversion on the ERA 1103 Employing Routine MTI-0". The
routine indicated employs a variation of the Gauss elimination method of solution
of linear systems. The writeup described results achieved in inverting Hilbert
matrices of various orders and also inverting the inverse of Hilbert matrices
of the same orders. It also described experience with this routine on two
other rather well known matrices. Copies of the R-W papers were distributed
to the Committee. Copies of Boeing's writeup are attached herewith. Cook (BA)
and Mersel (RR) agreed to try to collect more detailed matrix information

for submission at the next meeting.

TAPE HANDLERS.- Mersel (RR) discussed the seven most useful Univac tape routines.
These routines are in two groups: one for making corrections on tape, one for
memory dumps. The first group, correction routines, consists of the following
four routines.

1. Mark VIII. The basic operation of Mark VIII is to copy a tape
or a portion of tape on to another tape. Mark VIII may be used
to duplicate a tape, skip through a tape, merge tapes, change the
write density on tapes, or make corrections on a tape. All of the
operations are controlled manually through supervisory control type-
ins.

2. AC2. AC2 performs the same functions as Mark VIII except that AC2
derives its controls automatically from orders on a Unityped tape.
After completion, the routine rewinds the instruction tape. AC2
has been found to be the most useful of the correction routines.

3. AC3. This is a single purpose routine for making corrections
to tape. The corrections are tape=~-controlled and may be listed
in any desired sequence on the correction tape. Provision is
made for meking a permanent record of the corrections.

L, ACk. ACk is similar to AC3, but in addition provides a check
on the corrections. Both the new and the old word are entered on
the correction tape along with the identifying block and work
number. The original word on the tape to be corrected is compared
with the original word as written on the correction tape. Unlike
AC3 these correction items must be recorded on the control tape
in ascending order by block number.

The second group, as reported by Mersel, consists of the following three
routines.

1. Tape Comparator. This routine compares the information on two
tapes word by word. If any discrepancies are found they may be
printed on the output printer or written on a tape in the follow-
ing form: The word from tape A, the block and word number, and
the word from tape B.
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2. Code Edit. This routine prepares an edited printout of an instruction
tape in a form similar to that used in the original coding. Options
are provided for including the date, and appropriate headings on the
printout. The output consists of thirty instruction lines per page
and the pages are automatically numbered in sequence.

3. Code Analyzer. This routine lists each line of a program in the
form: line number, the left half-word, the right half-word, and
all references to that line. It also includes references to lines
outside the routine itself such as temporary storage. Mersel indica-
ted that of the three routines listed here the code analyzer was by
far the most useful.

All the routines discussed above are written up in a summary form in a '"Catalogue
of Univac S¥stem Routines" prepared by Remington-Rand and dated July, 1955.

Lockheed has need for specialized tape routines for their own use and they
expect to give a fairly detailed discussion of their diagnostic tape routines
at a future USE Meeting.

Numerical Data Input. Lockheed is continuing to make progress on their

data input subroutines. The specifications of these routines were discussed
in some detail in the committee report dated January 9 and 1Q. The only
change since that time is that floating-decimal words will be stored eight

per blockette rather than forty-eight per block as originally proposed. The
same change applies to the octal data input subroutine. As Lockheed proposed
at the St. Paul meeting, the subroutines will be entered by an RJ instruction--
a parameter word is stored after the RJ. The operation part of this parameter
word specifies the tape unit, the u-address section specifies the number of
words to be read in, the v-address section contains the storage address of the
first word. In light of the Standards Committee's recommendation that para=-
meter words be transferred into the subroutine for entry, it is likely that
Lockheed will submit a version meeting this modified specification rather
than that described above for the parameter word. Lockheed has done some
careful thinking on the read-in of stated-point decimal input. Their ideas
have not progressed to the point where the specifications can be written up
for publication. They did give a preliminary description of some of their
ideas on the subject and it appears that their final system may be acceptable
to the organization. They will give a further progress report on their
stated-point input data subroutine at the next USE meeting.

Numerical Data Output. Cook (BA) presented specifications for a floating
point numerical data output subroutine. After some discussion by the members
of the committee the following was agreed upon. The subroutine will be
entered by an RJ instruction. A parameter word will be provided to the
subroutine in the following form: the operation code of the parameter word
indicates the number of words (0 - 8) per line of printing, the u-address
part gives the number of lines to be printed, the v-address part word gives
the Btorage location of the first word to be printed. The output of this
routine is recorded on Unitape, one line of printing per blockette, in a form
suitable for printing on a High Speed Printer. The output format assumes a
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120 by 120 plug board on the High Speed Printer. Each number occupies twelve
character positions: the leftmost column contains the sign of the number (plus
signs are not printed), the next eight characters comprise the mantissa with
adecimal point assumed at the left, the next character is the sign of the
exponent (Plus signs are not printed) followed by two digits for the decimal
exponent. Each full number is followed by three spaces. If it is desired

to print the exponent preceding the mantissa, 40 (octal) is to be added to
the operation code part of the parameter word. A blank line may be achieved
by specifying a parameter word which has a zero OP code. The Sutput format
discussed here is quite rigid--provision for a second parameter word to allow
more control of the output format will be added to a later routine. It was
agreed to go ahead with this rather simple output in order to have something
available to the member organizations at the earliest possible date.

Stated~Point Numerical Data Output. Boeing submitted specifications for this
subroutine. After some discussion the following specifications were agreed
upon. The subroutine is to be entered by an RJ instruction. There may be as
many a&s nine parameter words for this subroutine. The first parameter word is
formed in the same way as that for the floating point output routine. The opera-
tion code contains a number from zero to eight indicating the number of

columns per line, the u-address is the number of lines, the v-address is the
storage location of the first word to be printed. This parameter word is
followed by from zero to eight additional parameter words specifying the scaling
of the words, from left to right, to be printed on that line. (If the OP

code of the first parameter word is zero, yielding a blank line, additional
parameter words are forbidden.) Each of the scaling parameter words consist

of two parts: One of the address sections is the binary scaling, a number
ranging from O to 35; the other address section specifies the number of
decimal places to be printed to the right of the decimal point. Which of

these is to be the u and v address is to be decided by Boeing on the basis

of convenience in coding. The output again is recorded one line of printing
per blockette in a format suitable for printing on a high speed printer
assuming a 120 by 120 plug board. Each word printed consists of twelve
characters including a point, & sign, and ten digits, (plus signs are not
printed). Each such number is followed by three spaces. A maximum of eight
numbers may be printed on a line. With respect to further editing the remarks
given above on this matter for the floating-point output apply to the stated-
point output.

Generalized Output Editing Routine. Reported by Bob Belscamper (RR).
Preliminary specifications for this routine as outlined by Sperry-Rand are
given below.

1. Provision for as many as 14 columns of output on one or two lines.
2. All output printed in stated-point.

3. Provision may be included for putting the powers of 10 above each
column as appropriate.

L, Options provided for zero suppression, location of decimal points,
plus or minus signs, etc.
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5. There may be provision for a title on each page as well as a date--
the date would be entered in the Q register before starting the
recording.

6. Column headings for each column as desired.

T. The output editing routine will use pseudo-instructions of a semi-
mnemonic form--these instructions will be decoded by the editing
routine. The parameter words would be of two classes: one to specify
those pieces of information which apply to the entire block of print-
ing desired such as format, number of blocks of this format, title,
column headings, etc., the second type of parameter word would consist
of the aforementioned pseudo-instructions.

Belscamper indicated that these specifications were not in their final form
by any means. The committee agreed that so far they sounded acceptable and
agreed to defer further discussion of this generalized output editing routine
until the specifications have been firmed up. As discussed in the previous
Program Development Committee report the generalized output editing routine
is a long-range project and it may be several months before it has been
completely checked out.

Common Compiler. Boeing gave a brief report on their compiler, indicating
some progress and no substantial changes since the Januvary meeting. Ramo-
Wooldridge distributed copies of a report, "Proposed Translation and Check-

Out System for the 1103A", dated 13 February, 1956. Time did not allow
discussion of this report or of any aspects of a Common Compiler.

Miscellaneous. The Program Development Committee requested that the
Standards Committee adopt the use of the phrase "stated point! rather than
"fixed podnt". In addition, the Standards Committee is requested to specify
what execution times are to be included in the standard subroutine write-up.
At present the minimum, maximum and the average time are usually specified.
The Standards Committee is requested to provide precise definitions of the
execution times which they decide should be included in the USE Subroutine
write-up.

Ramo -Wooldridge, Sperry-Rand, and Boeing agreed to have their subroutines in
coded form in time for the next meeting of the Program Development Committee.
Lockheed will have their input routines ready for check-out by April 15.

The next meeting of the Program Development Committee will be held at Lockheed,
Van Nuys, March 29 and 30, in conjunction with the meeting of the entire USE
Orgenization.

Donn Combelic, Chairman
Program Development Committee
March 12, 1956




SUMMARY OF MATRIX EXPERIENCE AT BOEING

Prior to the arrival of the 701, a large part of our work was devoted to
matrix solutions., These consisted principally of matrix reductions in one
form or another., This work was handled on the 60L or the 602A., In addition,
we handled some Eigenvector iteration and characteristic polynomial evalua-
tion on the CPC,

This work was transferred to the 701 through the establishment of a series
of library programs. Library programs were written which would perform
matrix addition or subtraction and a matrix mmltiplication. The reduction
subprogram was set up to solve: 1) Matrix inversion, 2) Simultaneous linear
equations, or 3) The determinant of a matrix. An Eigenvector iteration was
also included in this initial library. The programs were written using
floating point arithmetic exclusively in both real and complex taking
advantage of our experience on pre-existing equipment.

These were put to immediate use by the Structural Dynamics Group in the
solution of the flutter problem. As to be expected, the increased capacity
and speed of the 701 soon led to the solution of larger order matrices
than we had first anticipated. The increased amount of time involved and
difficulties attending large matrix solutions (i.e., loss of significance,
ill-conditioned matrices, etc.) led us to investigate other methods of
solution,

Plans were made for a comprehensive matrix abstraction. The outstanding
feature of the plan system was a matrix logic independent of the arithmetic
system being used (real or complex, etec.). A number of library programs were
written for the system and tested. Due to a lack of manpower, the system
was never completed.

Simultaneously, the introduction of the B-52 flutter problem introduced
problems which were solved only with considerable difficulty. In particular,
the Eigenvector iteration of the B-52 dynamics matrix bogged down inasmuch

as that matrix always had at least two roots which were theoretically equal.
It should be pointed out that, while the roots are theoretically equal, the
inherent error of the matrix provides some separation of these roots, Methods
for extracting the characteristic polynomial of these matrices were investi-
gated, Each method fell short of the problem requirements - Leppert's method
presumed advance knowledge of the roots which was not available, Danielewski's
method failed beyond the 6th order due to inherent error. The problem was
temporarily resolved by plotting the determinant of the matrix. Considerable
effort was spent in developing a matrix iteration which would capitalize on
the small amount of separation of the roots. Basically, the method used was
similar to roots squaring in that a power of the matrix was used to obtain

an initial approximation to the Eigenvector which was then refined by
iterating the original matrix using this initial epproximation. For well=-
behaved matrices, it was found that only a very few iteration cycles were
required to develop the degree of refinement desired.
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At the present time plans are being made for a less ambitious matrix
abstraction to be developed for the 701. Plans for this system include

some very special matrix functions which are peculiar to the ﬂuttor
problem, in addition to the normal matrix functions.




T AR ' THURSDAY, MARCH 29, 1956

9:00 awm.  POLICY COMMITTEE MEETING
Conference Room A, Hollywood Roosevelt Hotel

TENTATIVE AGENDA

I. Welcoming Address R. B. Talmadge
II, Introductions .
ITI. Approve Agenda for Policy Committee
IV, 01d Business : :
L. Approval of Minutes of Minneapolis Meeting
B. TRANSUSE Acceptance
C. Discussion of Procedure for distribution of Minutes
V. New Business
12:00 noon LUNCH - Hollywood Roosevelt Hotel
1:30 p.m. WORKING COMMITTEE MEETINGS
I. PROGRAM DEVELOPMENT COMMITTEE
Conference Room A, Hollywood Roosevelt Hotel
A. Minimum Assembly Interpretation
Be Compiler |
1. Report by Boeing
2. Report by Ramo-Wooldridge
‘ Co Generalized Print - Edit
1. Report by Remington-=Rand
D. Progress Report on Coding Assignments
II, STANDARDS COMMITTEE
Conference Room A, Hollywood Roosevelt Hotel

A. Coding Format for Transmission of Common Language
Programs

B, Number Conventions
Ce Definition of Execution Time for Subroutines

D. Multiple Entry or not for Subroutines



9:00 a.m.

11:00 a.m.

12:00 noon

1:30 pem,

FRIDAY, MARCH 30, 1956

COMMITTEE MEETINGS

Conference Rooms A and C, Hollywood Roosevelt Hotel
INIDVIDUAL MEMBERSHIP CAUCUS

LUNCH at Hollywood Roosevelt Hotel

POLICY COMMITTEE MEETING

Conference Room A, Hollywood Roosevelt Hotel

I. Reports from Committee Chairmen

II. Suggestions for Agenda of Next Meeting

ITI. Date and Place of Next Meeting.



MINUTES OF THE MEETING OF USE

AT

LOCKHEED AIRCRAFT CORPORATION

The meetings were held at the Hollywood Roosevelt Hotel.
of Lockheed Missile Systems Division served as chairman.

Missile Systems Division

Van Nuys, California

March 29 = 30, 1956

BOEING ATRPLANE COMPANY

De
A.

Cook, Policy Committee Member
Deckert . e

HOLLOMAN ATR FORCE BASE

Re

Tantzen, Policy Committee Member

LOCKHEED MISSILE SYSTEMS DIVISION

Re
Te
E.
B.
B.
A.
Re

Cianci
Dewey
Dodge
Dove, Policy Committee Member
Handy
;dvin
ltock

PB/’Talmadge

RAIMO-WOOLDRIDGE CORPORATION

We
D.
D,
Se
R.
M,

Bauer (morning only)

Combelic

Gantner, Policy Committee Member
Knapp

Perkins

Perstein

REMINGTON RAND UNIVAC

\

T.
G.
P,
E.
Jo
Le

Dines

Etsell

Johnson, Policy Committee Member
Joseph

Rose

Voltin

R. B. Talmadge

In attendance were:
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. | The tentative agenda for the two days of meetings was discussed by
the group. The following changes were made:

IV, OLD BUSINESS

B. Changed from Transuse Acceptance to
USE Language Acceptances.

V. NEW BUSINESS (Following items were added.)

A, Procedure for Communicating Machine Modification
to Manufacturer,

Be Invitation to Prospective Members,
Requirements for Membership.

Ce Sub=Committee Assignments.

D. Procedure for Establishing Agenda.

E. Algebraic Coding System.

F. Standard lList for Sepia Masters.
' Additions to the Standards Committee agenda:

E. Clarification of Subroutine Format.

Fe Discussion of Uniform Scaling,

OLD BUSINESS

It was moved by B. Dove and seconded by D, Cook that the minutes of
the St. Paul meeting be approved. The motion was passed unanimously by the
‘Policy Commi.ttees

The USE language, as written in the report of the Standards Committee,
was unanimously accepted by the Policy Committee.

It was agreed, in order to avoid the delay in the distribution of
minutes, that the committee reports be divorced from the minutes. The minutes
will include a synopsis of the committee chairmen reports, In addition, it
was agreed that within one week after the meeting, the recording secretary
will forward the minutes to the Publications Chairman, The Chairman of the
Publications Committee was directed to mail the minutes within two weeks to
all members, The Publications Chairman stated that, if there were no objections,
the minutes would be distributed as follows: one copy to everyone present at the
meeting, three copies to each installation and one copy to the head of each

’ ~ installation,




. Following the revision of the agenda, B. Dove made a motion that the
agenda be approved as stands and in the order in which it was to be discussed.
The motion was seconded and approved by the Policy Committees

NEW BUSINESS

A, Procedure for Communicating Machine Modification to Manufacturer.
Motion by W. Bauer of Ramo-Wooldridge:

"That a customer-manufacturer relations sub-committee be established,
consisting generally of members of the Policy Committee, and that

this group meet when items of customer-manufacturer relations are
placed on the agenda. This sub-committee will prepare a formal letter
to be sent to Wayne Aamoth of Remington Rand, stating the conclusions,
and to be signed by the representatives of the various computer
organizations as members of USE, The sub-committee shall then report
to the Policy Committee.,"

The above motion was carried and, in effect, the following procedure
was set forth:

(1) The sub=-committee will be established by the Policy
o . . Committee.
(2)

The sub-committee will discuss the proposed items for
feedback,

(3) The sub-committee will draft the letter for the approval
of the Policy Committee,

(4) The sub-committee will make recommendations to the
Policy Committees

(5) The Publications Chairman will send the letter to
each member organization for signature.

Bs Invitation to Prospective Members - Requirements for Membership,

After a discussion on the above subject, D, Combelic made the following
motion:

"When an organization fulfills the membership requirements a letter
will be sent from the Chairman of the Publications Committee formally
inviting them to become a member of the USE organizatione If the
organization signifies a desire to join the USE organization, they
will then be invited to attend the next Policy Committee meeting,

at which time their acceptance will be voted upon by the Policy
Committee."

. The motion was unanimously carried by the Policy Committees
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D.

E.

It was further decided that any invitations supgested by members
between meetings would be handled through the Publications Chairman
who, in turn, would contact members of the Policy Committee and
receive their vote by mail in order to avoid delay in extending

the invitation.

We Bauer moved that any organization not yet qualified for membership
be permitted to attend meetings as long as they are interested
non-members., This motion was passed unanimously.

A poll was taken of the Policy Committee regarding inviting Wright Field
and Applied Physics Laboratory to the next USE meetinge Upon approval,
the Chairman of the Publications Committee was directed to invite them,

Sub=Committee Assignments

It was ascertained that this was already a function of the Policy
Committees

Agenda Preparation

It was noted that this is a function of the host organization.

However, it was suggested that it should be mailed prior to the meeting
in order for other members to have the opportunity to familiarize
themselves with items listed, and to offer suggestions for changes and
additions, .

D, Gantner suggested installing a permanent chairman in order to bring
some kind of guided continuity to the meetings. After debate on this
subject, the Policy Committee agreed to meet and decide upon the
following issues:

(1) Whetter or not there should be a permanent chairman
of the Policy Committees

(2) If so, to define duties,
(3) Consider tenure of office of all conmittee chairmens

(L) If necessary, nominate candidates for this office.

Algebraic Coding System

Due to limitation of time, this subject was deferred until Friday
afternoon, with the understanding that the Program Development Committee
might discuss this subject.
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Fe Standard List for Sepia Masters.
A standard list was determined and approved by the Policy Committee:

(1) Final committee reports in printed form, when
approved by the Policy Committeee

(2) Subroutines and program write-upss

This does not prevent individual organizations. from requesting
sepia masters for particular items,

The Policy Committee Meeting was adjourned at 1:30 p.m. Thursday
until 1:30 p.m. Friday.

Thursday Afternoon: Working Committee Meetings
Friday Morning: Working Committee Meetings
The Policy Committee reconvened at 1:30 pem. Fridaye.

PROGRAM DEVELOPMENT COMMITTEE

The oral report was pfesented by the Chairman, D. Combelic,
A. Common Functions Subroutines.

Progress reports were presented by Remington Rand, Ramo-Wooldridge

and Lockheed,s All of the routines have been coded or will be completed

by the next USE meeting but, all will not have been machine checked,

It was decided that no program would be distributed through USE until
it has been machine checked, However, member organizations can obtain
copies of the original coding.

Be Numerical Data Input.

Lockheed described a variable format card routine which will read
floating decimal or stated point numbers., This routine will be

available by the next USE meeting. Suggestions were made and Lockheed
said they would take them under consideration.

Boeing presented the stated point output routine which conformed to
the specifications agreed upon in St, Paul. This program has been
simulated on the IBM 701, The floating point version has been
temporarily delayed.




Ce Tape Handlers.

Lockheed will give an oral report on their progress at the next
USE meeting.

De Generalized Print Edit.

This project has been abandoned by Remington Rand. Ramo=Wooldridge
and Lockheed will attempt to draw specifitations as to a type of
print edit program,

F, Compilers.

Boeing and Ramo-Wooldridge presented reports on their respective
compilers. In addition, Ramo-Wooldridge submitted a written
progress reporte. .

Fe Printer Modification.

This part of the report was presented by D, Cook of Boeing and resulted
in the following action from the Policy Committee:

D, Cook was appointed a committee of one to write the
letter which would be sent to each member of the USE
organization for signature, The letter would be
distributed in accordance with the procedure developed
at a previous session of the Policy Committee. A copy
of the letter will also appear in the written report
from the Chairman of the Program Development Committees

D. Cook moved that the Program Development Committee Chairman's
oral report be accepted by the Policy Committee. The motion was carried
unanimously.

STANDARDS COMMITTEE

The oral report was presented by the Chairman, A. Deckert.
A, Multiple Entry.

It was decided to have only a single entry,
Bes Coding Format for Transmission of Common Language Program.

It was felt that without a common compiler a general scheme could
not be determined,

Ce Number of Conventions
Floating point format was discussed and it was agreed that the

exponent will follow the mantissa but the exact word formation
was not defined,
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D. Execution Time for Subroutines.

Each routine will specify a maximum time, Other times are permissible,
as additional information, but must be clearly defined as to how they
were' determineds In cases where a maximum time cannot be determined,

an equation such as Ax + b (X = number of loops) will be given.
E. Card Format.

\
A standard card format was established for minimum assembly
interpretation: -

Cole 1-6 7-12 13-25 26-38 39-72 73-75 16 77=-80

Loc Op U v Comments Seqe Insert Identification

Fe Discussion of Uniform Scalinge.
Because no standard scheme was proposed, this item was deferred.
Ge Clarification of Subroutine Format.
(1) Check Sums
Split commands would be used in determining the check sum.
(2) Error Code for Subroutines
No definite proposal was taken under consideration,
Several items under Subprogram Conventions were made explicit., It

was also noted that much discussion concerning minimum assembly interpretation
took place,

T. Dewey moved that the Standards Committee Chairman's oral report
be approved, The motion was passed unanimously.

After lengthy discussion it was agreed that the Policy Committee
should defer discussions of items presented in the Committee Chairmen oral

reports unless a serious objection existed. If any member of the Policy Committee
did not agree with an item in the oral report, he should submit it as an item for

the tentative agenda of the next USE meeting.

DATE AND PLACE OF NEXT MEETING

R. Tantzen offered that Holloman Air Force Base would host the next
USE meeting on May 21 and 22 at Holloman Air Force Base, D. Cook moved that
the next meeting be held at Holloman Air Force Bases The motion was seconded
and passed unanimously by the Policy Committee,
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SPECIAL POLICY COMMITTEE MEETING REPORT

In order to provide continuity in the USE organization it was felt
that a permanent chairman should be appointed. Subsequently, it was decided
by the Policy Committee that a permanent chairman should be appointed for a
term of one fiscal year, April 1lst to March 31lst, to provide this continuity
through presiding a Policy Committee Meetings and preparing the agenda.

D. Gantner moved that the position of a permanent chairman of the
Policy Committee be established and that the term of office be one fiscal year,
His duties include the responsibility of the agendas and presiding at USE
meetings thus relieving the rotating host of these duties.

D. Cook moved that Lockheed Missile Systems Division be responsible
for providing the chairman for the coming fiscal year. The motion was seconded
and carried by a vote of L - yes, 1 = abstain.

Ee. Algebraic Coding System

Be Dove moved that the Policy Committee appoint a special working
sub-committee to meet Friday evening, March 31, at Ramo-Wooldridge.
The sub-committee to be in effect until the next Policy Committee
Meeting, and to perform the following functions:

(1) Study the feasability of a common symbolic compiler,

(2) If in agreement on Step (1), take such action as
seemed possible,

Motion was seconded and passed unanimously.

A. Deckert, B. Tantzen, D. Combelic, P. Johnson and B, Dove were
appointed to the special working sub-committee. Observers were
invited to attend. P. Johnson nominated D. Combelic as Chairman,
The nomination was seconded and passed by the Policy Committees

The meeting was adjourned at L:30 p.m. Friday.

Respectfully submitted,

Wtﬁm oA 55

R. B. Talmadge, Presiding Chairman

Prepared by: Anita Goetzman
Recording Secretary




o USE ORGANIZATION MEETING
March 29 and 30, 1956, Lockheed Missiles, Van Nuys

Meeting held at Hollywood Roosevelt Hotel, Hollywood, California

Report of the Program Development Committee

The members of the Program Development Committee were:

Donald Cook, BA

Dick Telmadge, ML

Irvin Voltin, RR

Donn Combelic, RW, Chairman

Holloman has not appointed a member to the committee. 1In
addition to the above, the following persons attended the Program
Development Committee Meetings and participated in the discussions:

Tom Dewgy, ML

Bernard Dove, ML

George Etsell, RR (At BA)
o Don Gantner, RW

Peggy Johnson, RR

Millard Perstein, RW

Jack Rose, RR, Los Angeles

The Committee met during the afternoon of the first day and during the
morning of the second day of the USE Organization meeting. The first
part of the meeting was devoted to hearing progress reports on the work
assignments which had been made at previous meetings. These discussions
were interspersed with assignments of new work and re-assignments of

some unfinished work. The second main subject considered by the Program
Development Committee was that of compiling routines. Both Boeing and
Ramo-Wooldridge gave rather detailed.progress reports on their respective
compilers. Most of the remainder of the Program Development Committee
meeting was devoted to discussions of the feasibility and desirability
of a common compiler for the USE Organization.

COMMON FUNCTIONS - Seven of the twelve common function subroutines
were assigned to Sperry-Rand at the previous meeting; the other five
were assigned to Ramo-Wooldridge. None of the subroutines submitted by
RW have been checked out. At the previous USE Organization meeting in
St. Paul Sperry-Rand volunteered to check out USE subroutine on their
Serial 9 1103 which has a Left Transmit operation. In order to have
subroutines checked out RW has written them up using the RAWOOP language.
RW has submitted to Sperry-Rand bi-octal tapes and up-to-date listings
of the RAWOOP conversion program. With this program Sperry-Rand will .

‘ be able to check out those subroutines submitted to USE by RW. Sperry-Rand
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however, has been able to submit some subroutines at this meeting which
have been checked out on the Serial 9 1103--the status of Sperry-Rand
subroutines, as well as those of RW are stated in the comments. The
following list shows 1) title of the routine 2) name of the organization
assigned to do the coding 3) comments and report of progress to date.

1. Exponential Stated and Floating Point - Ramo-Wooldridge

Ramo-Wooldridge has completed the coding and submitted write-ups of
both these routines. After Sperry-Rand has checked them in their
RAWOOP form on the Serial 9 1103 RW will re-write the coding in the
accepted USE language incorporating any changes found necessary during
the check out. Therefore, the copies which have been submitted at this
meeting by RW are not official final copies for circulation in the USE
Organization. Such copies will be forthcoming.

2. Logarithm Stated and Floating Point - Sperry-Rand

Both of these subroutines have been coded but have not yet been checked
out. Write-ups will be submitted as soon as the checking out has been
completed.

3. Square Root Stated and Floating Point - Sperry-Rand

Both of these subroutines have been coded and checked out. Sperry-Rand
submitted a write-up of the stated point square root subroutine.

4, Sine-cosine Stated Point - Sperry-Rand

This subroutine has been coded and checked by Sperry-Rand. A write-up
was submitted at the meeting.

5. Sine-Cosine Floating Point - Ramo-Wooldridge

This subroutine has not yet been coded for the 1103A by Ramo-Wooldridge.
As soon as it is a copy will be sent to Sperry-Rand for check out on
the Serial 9 1103.

6. Arcsine--Arccosine Stated and Floating Point - Sperry-Rand

One of these routines has been coded, the other has not; neither of the
routines has been checked. As soon as the check-out has been completed
Sperry-Rand will send write-ups to the member organizations.

T. Arctangent Stated and Floating Point - Ramo-Wooldridge

Both of these subroutines have been coded, written up and submitted.
Sperry-Rand will check them out on the Serial 9 machine after which

RW will submit official copies to the organization. Sperry-Rand also
submitted a write-up of a checked out stated point arctangent subroutine
which appears to be nearly the same routine as that submitted by RW.

In summary, it appears that the work assignments have been very well
carried out by the member organizations and that most of the common
function routines will be in their final form and circulated to all
the members in the near future.
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MATRIX ROUTINES - Voltin (RR) submitted to the Program Development
Committee a short report prepared by Professor Marvin Stein, University
of Minnesota. This report summarizes matrix methods as used in digital
computation and includes several references in the current literature.
It should be of value to installations unfamiliar with present day
matrix techniques on high speed digital machines. It was agreed by
members of the committee to defer exchange of information on matrix
methods or routines until further notice.

TAPE HANDLERS - Lockheed seems to have taken the most active interest

in producing tape handlers and tape diagnostic routines for their own
operation. Because of the press of other matters, the other organizations,
as well as Lockheed to a certain extent, have not been able to investigate
these matters fully. However, Lockheed expects within the next several
weeks to be able to study this problem more thoroughly. After they reach
some tentative conclusions on the specifications for routines which they
think may be useful, they will describe them at a USE Meeting. There

was an informal agreement between Lockheed and RW that if specifications
were decided upon, these two organizations might cooperate on the actual
coding and checking out of such routines.

NUMERICAL DATA INPUT - Lockheed has completed the coding of a routine
for reading and converting floating decimal numbers on magnetic tape.

The code as now written will handle variable block input. The form of
the numbers as written on the tape is somewhat different fram that speci-
fied in the past: each number is in the form ixxxxxxxx+xx followed by
three spébes. Thus each floating point number on tape requires fifteen
consecutive characters. In the variable block routine a parity check is
made and three attempts at different bias levels are made to read the
block if the parity check fails. If all the attempts fail, the diagnostic
routine is entered. With slight modification the variable block routine
can be modified to handle fixed block input. In this case each blockette
contains eight floating point detimal numbers in the form previously
specified. However, the present version of the routine does not make

the parity check when in the fixed block mode, rather a check is made
only to see if T20 characters are read. After some discussion, it

was agreed that addition of the parity check feature, as it now exists

in the variable block routine, would be desirable in the fixed block
routine. The conclusion was that Lockheed would modify their fixed

block subroutine in this fashion. Because Lockheed has no machine these
subroutines have not been checked out. However, they have been coded
and written up and because of the considerable interest in coding of this
kind, Lockheed has agreed to submit copies to all member organizations.

Lockheed has been devoting considerable effort to developing specifications
for a generalized card input routine to handle both stated point and
floating point decimal numbers. The subroutine is entered by an RJ
instruction which is immediately followed by a parameter word containing
the following information: in the operation section provision will be

made for specifying whether the input is on IBM cards or on Unitape, the

u address section will contain the number n which is the number of cards

to be read, the v address section will contain a '"relative address", which
may be zero. The following features are of interest.
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The card input uses a variable field. Only the first 72 columns

of the card are used. A card is terminated by a) a blank column

anywhere from column 1 to column 72, b) when 72 non-blank columns
have been read, c¢) by the letter C on the card.

A number, which in order to be completed would require typing
beyond column 72, may be continued in column 1 of the succeeding
card if there is a non-blank column 72 on the first card.

Loading of the input is terminated in two ways: a) the letter C
on the card. b) When n cards, as specified in the u address of the
parameter word, have been read.

Decimal storage addresses may appear anywhere on any card--each

such address must start with the letter S followed immediately by
not more than five decimal digits. The number immediately following
such a decimal storage address will be stored at the cell whose
address is formed by adding to the S storage address the relative
address in the v section in the parameter word. Succeeding numbers
will be stored in consecutive cells until another S address is
encountered.

Each number as typed may be followed by a decimal scaling fattor in
the form Dixx and by a binary scaling factor in the form Bxx. The
plus sign need not be specified in the decimal scaling factor; a
minus sign is not allowed in the binary scaling factor. This binary
scaling is the location of the binary point obtained by counting from
the right end starting with digit zero of the word as it appears in
the machine.

Stated point numbers are specified by a sign followed by not more than
eleven decimal digits. Plus signs need not be written. A decimal
point may appear anywhere in a stated point number.

Floating Point numbers are specified by a sign followed by not more
than nine decimal digits followed by the letter F. Plus signs need

not be written. No decimal point may be written in a floating point
number --the decimal point is to precede the left most digit as written.
Originally Lockheed proposed a maximum of eight digits, but after

some discussion Lockheed agreed to modify their specifications to allow
as many as nine digits in the mantissa part of floating point numbers.
It should be stressed that each floating point number must have the
letter F immediately following the last digit of the mantissa as
described.

Complete numbers mey be dittoed into consecutive storage locations
by successive commas.

According to Lockheed the decimal and binary scaling of a number are
duplicated on each succeeding word until a different scaling is
specified.
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The specifications for this generalized numerical data input routine
were well received by the Program Development Committee. Lockheed will
have more to report on this routine at future USE meetings.

NUMERICAL DATA OUTPUT - Don Cook presented the final specifications

on a stated point numerical data output routine which records characters
in a fixed block for outputing on the high speed printer. The coding for
the routine has been completed and checked out on the 1103A simulator
which Boeing has developed for use on another machine. The entire routine
requires 316 words including 152 instructions, 23 constants, and 141 tempor-
ary registers. The subroutine is entered in the normal fashion with an
RJ instruction. There may be as many as 9 parameter words which are to

be transferred into the subroutine before entry. The first of these
parameter words consists of three parts: the OP code contains the number
of columns to be printed per line, the u address section contains the
address which is the location of the first of the stated point numbers
which is to be printed, the v address contains the number of lines which
is to be printed. If the number of columns is specified as zero, a blank
line will be printed. The next parameter words are in order: one for each
of the numbers to be printed. Each of these parameter words is formed

in the following way. The v address contains an integer which is the
binary scaling of the stated point number as it stands in storage. The

u address contains the decimal scaling, that is, the number of digits
which are to be printed preceding the printed decimal point--initial zeros
preceding the digits ®n front of the decimal point are suppressed. The
sign of the number immediately follows the lowest order printed digit.
Nominaelly, each printed number occupies eleven character positions
followed by a sign; however, if the integer requires eleven digits to

be printed, no point is printed. There are three spaces between adjacent
columns. The u address part of the scaling parameter words, which speci-
fies the number of digits to the left of the decimal point, must not
exceed ten--if it does, the 20's complement of that number will be used.
Boeing will circulate copies of the coding of this routine as soon as
convenient.

The floating point version of the numerical data output subroutine
has not yet been started.

GENERALIZED OUTPUT ROUTINE. Sperry-Rand at St. Paul had originally

agreed to produce specifications for a generalized output editing routine--
however, due to a shortage of personnel they are unable to continue this
project. Therefore, RW and Lockheed Missiles have agreed to try to get
some specifications together individually and then approximately three
weeks from the date of this meeting discuss the specifications, which may
be presented at the next meeting for approval by the USE Organization.
George Etsell of Sperry-Rand, now stationed at Boeing in Seattle, handed
out copies of a paper written by Donald E. Neilan in September, 1955,
entitled "Output Format Generator'.. The paper starts out with the
statement: '"The following is a list of suggested specifications for a
generated output program. The same specifications should hold for both
output to a printer for on-line listing and output to a tape for peripheral
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listing." This write-up includes some ideas for a very generalized

output format generator and undoubtedly will be studied closely by RW

and Lockheed before arriving at a set of specifications for the generalized
output editing routine.

COMPILERS - Don Cook of Boeing gave a progress report on the Boeing Com-
piler. Some changes and additions have been made to the original specifi-
cations. In particular, the Boeing compiler now accepts octal coding
mixed with symbolic. Provision is being made for translation of algebraic
coding as an integral part of the compiling routine. The algebraic coding
specifications have been formulated, but the coding required to translate
algebraic coding has only just started. Viewed in the large the coding of
this compiler is about 35% complete. The basic input medium is cards which
are then run through a card-to-tape converter--the compiler then works
with the tape to make the translation process. The card input will be

of the fixed field type. The eight columns at the right of card will

be used for identification numbers which will be specified as desired by
the programmer but will be ignored by the compiler. Six columns will be
alloted to the location symbol, six columns to the operation. Thirty
columns will be provided for the two addresses. Each instruction must
start on a card and ends with a special symbol at the end of the instruc-
tion. The remainders~of the card may be used for comments. Certain
instructions in the Boeing compiler are of the three-address variety, for
example, Floating Add requires three addresses, namely, those of the two
operands and the third for the location of the result. The output of the
compiler is binary cards--bi-octal tape may also be produced as an option.
The Boeing compiler will accept USE language so that USE subroutines may
be incorporated into a code without any pre-conversion. There will be no
provision for side by side listing, rather the original deck as keypunched
may be listed as desired. The compiler will produce a listing tape contain-
ing for each line of original coding 1) symbolic location if appropriate
2) octal word, 3) decimal word. The listing tape will also produce a
list of errors or pecularities in the use of the compiler language.

Boeing submitted to the USE Organization a letter describing in detail

the proposed Boeing modifications to the high speed printer and to the
Unityper. The purpose of these changes is to make the Unityper and the
high speed printer compatible. The letter was presented to the Policy
Committee and considerable discussion took place about how this matter
should be handled. The details of these matters are not discussed in the
Program Development Committee report but rather may be found in the minutes
of the Policy Committee meeting.

RW presented a progress report on the Ramo-Wooldridge Computation System.
This consisted of several typewritten pages and Combelic from RW discussed
in some detail various salient features of the language which is under
development for a compiler at RW. Copies of this progress report were
handed out at the meeting--other copies may be obtained from the Chairman
of the Publications Committee.

TRANSUSE CONVERSION PROGRAM AND COMMON COMPILER - The latter part of the
Program Development Committee Meeting was devoted to a discussion of these
subjects. In the past the prospects for a common compiler have been dim
because of time pressures imposed on the various organizations by the
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imminence of the delivery of their 1103A's. However, at the present time,
because of delays in the scheduled delivery date of the 1103A computers,
certain organizations have found that their time schedules have been
considerably eased. In light of this, active cooperation on a common
compiler appears to be more likely now than at any time in the past.
Considerable discussion took place in the Program Development Committee
as well as in the Standards and Policy Committee's meetings, on various
aspects of this subject. The discussion seemed to be in two stages. The
first stage had to do with the advisability of a so-called minimum
Transuse assembly program. Such a program would have as its primary
objective the translation of the USE language into some form which may

be more suitable for direct use by a compiler. The input to this minimum
Transuse assembly program would be programs or subprograms written in the
USE language--the form of the output has not been agreed upon. Because
of the possibility of cooperation on a Common Compiler, further discussion
on the advisability of a minimum Transuse assembly program was deferred.
As a result of the discussions on the subject of a commom compiler which
occurred during the various meetings an Ad Hoc Committee for a Common
Compiler was appointed at the suggestion of Dove from Lockheed. The
members of this committee are as follows: Déve (ML), Deckert (BA),
Johnson (RR), Tantzen ,(HO), Combelic (RW), Chairman. It was agreed that
this special committee should meet at the RW Corporation from 6:00 to
9:00 P.M. on Friday evening. The proceedings of this Committee’ meeting
and of the results achieved have been incorporated into a separate

report entitled "Report of the Ad Hoc Committee for a Common Compiler."

MISCELLANEQUS - The Program Development Committee has asked the Standards
Committee to make recommendations on the following matter. Certain

USE subroutines have no alarm exit, for example, the stated point arc-
tangent routine. In these routines it may be desirable to use this cell
as a temporary storage register. The Standards Committee is asked to
recommend whether this should be allowed.

The Program Development Committee will meet again in conjunction with
a meeting of the entire USE Organization to be held at Holloman Air
Force Base in New Mexico on May 21 and 22, 1956.

Donn Combelic, Chairman
April 3, 1956
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Topics discussed by the Standards Commitiee
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Mul tiple Entries - It was decided that no USE subprogram would
have multiple entries.

Coding Format - When each USE n‘mber penarates the coded format by
#OMme AuLOMELIC mesans (jﬁeb, high speed printer, unityper, Flexowriter)
from a correct symbolic program, they will use thelr own format.

A standsrd format should contain a standard mmber of spaces Tor

each location, operation, u-address, v-address. The zxplanatien
should be in a form that can be tr.usvxiben.ﬁiremxly intoe the

machine (i.e., no special symbols,/ ,—%, < ;- et ). ’

Number Ccnventiong -~ A floating point pumber can be representad
by the following: a sign if negative, mantissa with point;
distinguishing character to flag the exponent; sign if negative,
axponent, The floating point number will e converted inte ithe
gtandard 11038 flosting point system, The exponent for the
decime)l muwber will be the trus power ¢f ten asscciated with the
mantissa,

“Emgﬁ - The most useful time scsocisted with subprograms.is the

maximim execution time, This would be ecalegulated using the maximum
time for each instruction., There are two typer of subprogrars, :
class [ -~ the mubprograme with no loups o a maximum numosr o7
loope and for this class a known time for each instruetion c:
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calculated, class IT - the subprograms with an undeterminate
number of loops and for this class it would be necessary to write
a formula in terme of the time for each loop. A method for
calculating the maximum nuwsber of loops should be included, The
minimom and average times for subprograms are very useful, but it
was felt that one time was all you could ask someone to caleulate
for you.

Control and Results - All dats should be stored in the program
etarting at t#3, 1T the data is not stored before entry it will be
stored by the program.

Standard Card Form - For the USE members who want to transmit
programs on cards, a standard card format was set up.

Card Cols,

Location 1.6

Operation T7=-12
U-Address 13-2%
V-Address 26-38
Commsnts 39-72
Seg. No. 73-75
Insert No. 76

Standard Scaling - It was propdsed that a set of subprograme to
evaluate functions with the same scals on input and output be
written. Two methods were suggdested for accomplishing this,

a, Using ALandA.Ron input and eutput.
b. Scaling the functioms down to fit into one word,

There was no agresment on the nsed for such a system and it was
postponed to a later date.

Error Codes - No agreement was resched on the flag to be given
exiting from s subprogram through the error exit. This wes
deferred until it could be given more thought.

gn_xg_n_’%?g-mmuamrormmuhu.w
pass as program, This programr would read symbolic instrue-
tions from eards and translaste these intc am 1103A machine
language program stored in the machine at some knowm locatiom

and ready tg work from a loeation supplied by the programmsr. The
USE language should be enlarged to include constants of all kinds,
as well as integers. A committee should be set up to determine
the specifications for TRANS-USE,

Item F.1. was removed from USE Program Write-~Up Form,

]



USE Organization Committee Report

REPORT OF THE AD HOC COMMITTEE FOR A COMMON COMPILER

The members of this committee as appointed by the Permanent Chairman of
the Policy Committee are as follows:

August Deckert (BA)

Bernie Dove (ML)

Peggy Johnson (RR)

Robert Tantzern (HO)

Donn Combelic (RW), Chairman

Also in attendance at this meeting were Dick Talmadge from ML, and the
following from RW, Walter Bauer, Don Gantner, Suzanne Knapp, Robert Perkins,
Millard Perstein.

The meeting was held at RW, convening at approximately 6:00 P.M. March 30.
The chairman started the meeting by reiterating the directive from the Policy
Committee to this Ad Hoc Committee. There were two points involved: 1) To
investigate the feasibility of a common compiler for the 1103A, 28 Tf
feasibility is determined, then to decide what steps should be taken in

order to achieve the objective of a common compiler.

After considerable discussion about both general points and detail points
it was agreed* that the specifications for such a ocommon compiler should be
listed and tentatively agreed upon. It will be clear when reading the list
that these are features which are very unlikely to be disagreed upon by
any group of programmers. It is expected that agreement will be somewhat
more difficult to reach upon the detailed language and specifications and
on the mechanization of these features. The members of the committee
agreed that a common compiler should include the following rather general
features.

l. Compile subroutines from pseudo-instructions. A pseudo instruction
requiring the use of some library subroutine would appear in the main
program. The subroutine necessary to carry out the desired function
would then be automatically compiled into a so-called compiled region.
The line of coding which originally contained the pseudo-instruction
would be replaced by the appropriate calling sequence of one or more
instructions.

2. Assign cell numbers to otherwise undefined symbolic addresses.
Ordinarily these cell numbers will be assigned addresses in a compiled
region. This feature allows easy assignment of working storage
lodéations.

3. Use numerical constants as addresses. The compiler should be able to
detect that an address section of an instruction is actually a numeri-
cal constant. The value of this number would then be stored in an
otherwise unused cell in the compiled region--the address of that
cell would be filled in as the appropriate address section of the
instruction.
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Symbolic addresses. The compiler should be able to accept symbolic
addresses similar to those now accepted as standard for subroutines
by the USE Organization. Implicit in the phrase symbolic addresses
is the concept of free addressing.

Easy method of writing numbers. In this sense a number is a numerical
constant which occupies one or more full registers and is ordinarily
thought of as a number--this is in contrast to the writing of numeri-
cal addresses. It is expected that both stated point and floating
point single and double precision decimal numbers will be acceptable
to the compiler as well as octal numbers.

Ability to generate in-out routines. The thought here is that the
programmer could make relatively simple specifications of the form
of the numerical output which he desires and that the compiler
would generate and assemble automatically the routine necessary to
do the particular job specified.

Ability to make any type of change easily with both card and tape
input. This is obviously a worthwhile and noncontroversial objective.
However, the discussion showed that there may be considerable compro-
mise necessary to work out the details of just how such generalized
changes would be made.

Generate calling sequences. This ability of the compiler was alluded
to in point number 1 above. A calling sequence may very well require
more than just an RJ--the common compiler should be able to generate
automatically these calling sequences in a predictable fashion.

Provide binary tape output. In some installations a binary tape
output may be the most common form of output, in others, it may

be provided as an option. In any case the compiler should have thig
ability.

Provide symbolic side-by-side listing. Some installations have found
this type of listing a most useful form of output, particularly
during trouble-shooting periods. The symbolic side-by=-side listing
is to be contrasted with the present method at some installations
where the original keypunched cards are listed on one piece of paper;
subsequently a related listing showing the translated code (usually
in octal) is produced on another piece of paper.

Detect errors during input conversion. Clearly typing or syntactical
errors may be made in preparing the code and the input cards or
tape. A good compiler should be able to detect such errors, make a
list of them for use by the programmer, and still continue the conver-
sion if at all possible. This then allows the programmer to study the
list of errors and correct as many as possible before returning to

the machine.

The compiler must be able to handle symbolic programs which are input
on either cards or tape--in other words both forms of input must be
possible and convenient.



.

Page three

13. Compatibility with mistake diagnostic routines. The form of the
input and the provisions made for the programmers use of mistake
diagnistic routines must be completely compatible. That is, informa-
tion which the programmer must specify in order to diagnose coding
errors, must be in a form which can be handled by the compiler and is
compatible with the ordinary form of input.

14. Can incorporate USE subroutines. The compiler should be able to handle
a USE subroutine unchanged from its original symbolic form and inocor-
porate such a subroutine into the main body of a program when that
symbolic subroutine is included as part of the original manuscript.

15. Identification of Output. Any material which the compiler produces
as output should be completely identified as a matter of routine.
For example, the symbolic side-by-side listing should be identified--
this would include the programmer's name, the date if possible,
program number, etc.

16. Direct input. After the compiler has completed the read-in and compil-
ing of a program, along with any changes which might have been incor-
porated, the translated program will finally be stored in its operating
position so that the program may be executed immediately after
compilation has been completed without any intermediate steps being
necessary.

17. Compatibility with operational procedures. There should be built into
the compiler some provision for handling simple operational instruc-
tions having to do with the sequencing and button pushing which are
necessary to complete a run on the machine. It is not intended that
the inclusion of this point requires that the common compiler shall
have built into it automatic operational features--rather the com-
piler should be planned so that when a particular installation decideSs
that they want to incorporate automatic operational procedures, the
compiler will be able to accept these changes without any major
modifications.

Another point which was discussed was provision for automatic segmentation
of a problem, but it was decided not to include this as a requirement in
the common compiler. The sequence in which the above points occur does
not indicate in any way their importance or the priority with which they
will be considered.

Even after agreeing on the above list, the committee was a long way from
answering the question of the feasibility of a common compiler although
no one questioned the desirability. Two organizations have done
considerable work toward their own versions of a two-pass compiling
program, namely, Boeing and RW. The Boeing compiler is approximately 35%
complete; the RW compiler is less than 5% complete. The specifications
for both of these compilers are fairly firm at the present time. In order
not to lose too much calendar time because of changing the specifications,
the organizations in question will have to reach a decision on just how
much and what specifications they could change in order to produce
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specifications agreeable to the majority of the member organizations and
at the same time not delay the completion of a system for use with their
machines when they do arrive. Both Boeing and RW must have a compiling
system in operation to handle at least the simple cases by no later than
July of this year.

The Chairman at this time sounded ocut Sperry-Rand and Holloman on their
feelings about the matter. Both Sperry-Rand and Holloman indicated that
they would most probably go along with any common compiler which incor-
porated the features which have already been discussed. These two
organizations also said that they would be willing to provide a substan-
tial fraction of the manpower necessary to complete the coding and checking
out of a common compiler. Boeing's situation is considerably different
from that of Sperry-Rand and Holloman. They have gone a long way toward
oompleting their compiler--it has some features, in particular that of
accepting algebraic coding, which are not included in the above list.

It seemed that it would not be wise to proceed toward setting up the
specifications for a common compiler without trying to draw as heavily

as possible upon Boeing's experience. Boeing's compiler has been reported
upon with respect to specifications fairly completely in the last two

or three meetings and write-ups of most of its features are available.
Boeing indicated that they would not be in a position to hand out the
completed compiler package to any organizations. However, they did

say they would be in a position tc offer specific parts of it for use

by other organizations. As an example of this they have already done
considerawle work toward producing a numerical data output subroutine for
uge. by the entire organizetion. In light of this it was elear that the
Boeing compiler could not be adopted by USE as the common compiler even
if it incorporated all the features which have been listed above.

In light of all these comments it was felt that perhaps the next step
should be for RW and Lockheed to try to get together within a week and
start consideration of the detailed specifications for a common compiler
incorporating the features which have already been listed. Due to the
delayed delivery date of Lockheed's 1103A they do now have available a
small amount of manpower to devote to this effort.

RW has detailed specifications on a compiler which incorporates most of
the desired features which have already been listed. RW .took the position
that there were some features in their compiler as presently specified
which they could not forego.

The matter was left in the following state: Lockheed will underteke a
careful study of the specifications of the RW compiler keeping in mind
the features which must be incorporated into a common 1103A compiler.
Then late next week, before Friday, April 6, Lockheed and RW will start

a series of meetings to reach agreement on the detailed specifications of
a common 1103A compiler. A get a written specifications will then be
presented as soon as possible to the USE members for consideration.

The meeting was adjourned at 8:45 P.M., March 30, 1956.
Respectfully submitted,

Donn Combelic, Chairman
L-10-56




USE Organization Committee Report

Report of the Subcommittee
of the

Ad Hoc Committee for a Common Compiler

The subcommittee has met four times: on April 9, 11, 13, and 25, twice
at Lockheed Missiles, twice at Ramo-Wooldridge. ZEach meeting lasted
virtually a full day. The following have attended all the meetings.

Dick Talmadge, ML
Ben Handy, ML
Bernie Dove, ML
Tom Dewey, ML
Donn Combelic, RW
Don Gantner, RW
Robert Perkins, RW

In addition, Millard Perstein, RW, attended part of one of the meetings.
The initial goal of the subcommittee has been to arrive at specifications
for a Common Compiler to be submitted for consideraticn by the entire USE
Organization. This goal has been achieved--the results are included

herewith as the body of this Subcommittee Report.

I. INTRODUCTION

The purpose of the USE Compiler is to reduce the amount of effort
necessary to prepare codes for the 1103A. This compiler will assemble
codes written in a symbolic language into 1103A machine langrage; it

will perform certain bookkeeping functions normally done by the programmer
(storage allocation, calling sequence generation, constant and temporary
pool construction, etc.); and, it will provide a simple method for program
modification.

Input to the compiler will be from either cards or magnetic tape or a
combination of the two. As output, the compiler will produce a magnetic
tape which will contain a listing of the absolute octal translation
side by side with the symbolic coding. '

/
II. CODING FORMAT

The coding format to be used is divided into four major fields, designated
as follows: -

A) TItem No.; B) A/N Tag; C) Operation; and D) Variable
Field.

The last named will include the u and v addresses and comments. Each of the
fields must begin with & comma, except that the item number field begins
with a special mark.
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A. Ttem No.

The Item No. is a pure decimal number whose primary purpose is for
ease in msking corrections. The number may have at most six digits

to the left of the decimal point, and at most four digits to the right
of the point.

The Item No. will be used by the compiler to order the lines of coding,
hence simplifying modification references. The number will normally be
computed in a sequential fashion by the compiler, but a programmer may

insert any number he wishes on any line. The only restriction will be

that the number on any given line must be larger than that on any pre-

ceding line. The compiler will obey the following rules for generation
of item numbers:

1. If more than one digit is found in the Item No. column,
the complete number is taken as the item number for that
line. The position of the rightmost digit is considered
the "index position". If no decimal point is written, the
item number is considered an integer.

2. If exactly one digit is found, that digit is extracted
into the "index position'" of the item number associated
with the immediately preceding line of coding.

3. If no digits are found, a one is automatically added into
the "index position" of the item number associated with
the immediately preceding line of coding.

B. A/N Tag

The A/N Tag is a symbol whose principal purpose is to identify the command
associated with the line of coding. The symbol may consist of no more
than six alphanumeric characters, at least one of which is alphabetic.

Any combination of characters may be used to represent a symbol except

the following five combinations:

1) A, 2)Q, 3)D, L) FILL, 5) all symbols starting with QQ.

The programmer is not required to fill in the A/N Tag field unless he
wishes to tag the command for reference.

C. Operation

The Operation is an alphanumeric symbol consisting of no more than six
characters. There are three major classes of symbols which may be used
in this field:

1. Symbols which refer to 1103A operations and which generate
a single machine language command. Under this class are three
types of symbols:

&. Mnemonic 1103A codes -- the two letter codes suggested
by Sperry Rand for identification of computer commands.
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b. Two octal digits -- any combination of two octal digits
will be considered as the operation section of an 1103A
instruction. A blank operation field is equivalent to
writing OO0 in the operation field.

c. 1103A operations involving "j" -- three character codes
are provided for the 1103A operations: ILeft Transmit,
Manual Jump, Manual Stop, Punch, Repeat, External Read,
and External Write. The three characters will consist
of the two letter mnemonic 1103A code with either the
proper numeric "j" digit or a third mnemonic character
attached. Permissible combinations are as follows:

Left Transmit (Left Half) LTL or LTO
" " (Right Half) LTR or LT1
Punch (6 hole code) PU6 or PUO
" (7 hole code) PU7 or PUL
Repeat (Modify v only) RPV or RP1l
n (Modify wu only) RPU or RP2

" (Modify u and v) RPB or RP3
External Read (through IOA) ERA or ERO
i £ (through IOB) ERB or ER1
External Write (through IOA) EWA or EWO
" < (through IOB) EWB or EWl

Symbols which refer to instructions to the compiler and which
may generate several machine language commands (such as a
subroutine calling sequence) or may generate no machine language
commands. Under this class are two types of symbols:

a. Control Symbols -- these are pseudo-commands which
enable a programmer to interrupt and modify some of
the automatic functions of the compiler.

b. Subroutine Designation Symbols -- these are pseudo-
commands which will call for the inclusion of sub-
routines in the compiled program and will set up the
generation of the calling sequence.

Certain alphabetic characters (B, F, G, X, or Y) are used to
specify that the content of the variable field is not an
instruction but a number which will occupy one or two memory
locations. The letters have the following meaning with respect
to the number found in the Variable Field:

an octal integer

a single precision floating point decimal number
a double precision floating point decimal number
a single precision stated point decimal number

a double precision stated point decimal number

oM QW
1
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D. Variable Field

The content and format of the Variable Field is determined by whether the
symbol in the operation field designates a machine type instruction or a
number. If it is a machine type instruction, a comma must be used to
specify the beginning of the u and the v addresses. If comments are
used a comma is necessary to flag the beginning of the comments. Regardless
of the content, the total number of characters in this field, including

all special marks, must not exceed 60.

1. Machine Type Instruction -- an instruction requiring a u and/or
v address which may contain any of the following in the u
and/or v address:

a. Decimal Address.

A decimal integer.

b. Octal Address.
An octal integer followed by the notation )B.

c. The symbols A, Q, D and FILL.
The symbols will be translated as 32000)B, 31000)B,
40000)B, and 30000)B, respectively.
d. Constants.
Defined by the special designation L(c), where c is
the actual constant written in the form of a number.
e. A/N Tag.
Any symbol appearing in the A/N Tag column.

f. Item Number.
Any item number with the special distinction that
it must contain a decimal point.

g. Storage Address.
A symbolic address or item number followed by the
notation )S.

h. Undefined Symbols.
Symbols which could appear in the A/N Tag column
but which do not.

i. Multiple Addresses.

Sums and differences of items a through h.

2. Numbers.

The u and v addresses are considered as a unit when writing
numbers. The writing of numbers is completely arbitrary as
regards the position of the decimal point and the length of the
number providing the written number is consistent with the machine
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limitations. ©Scaling of numbers is accomplished by writing a
decimal and/or binary factor after the number. The decimal
scale factor being preceded by a D and the binary factor by
a B. Any plus sign may be omitted. The type of numbers which
can be compiled are:

a. Octal Integers.

Any octal integer with no more than 12 digits.

b. Floating Decimal Numbers.

Any decimal number which can be expressed in floating
point form as a single or double precision number.

c. ©Stated Point Numbers.

Any decimal number which can be expressed as a
single or double precision number.,

Comments can be written as desired after the address portions
of a command but the comments must be preceded by a comma.

III. ASSIGNMENT OF LOCATIONS

Each word in the assembled program will be associated with two machine
locations:

A. A storage location at which the word is to be stored at the
start of the program, and

B. An execution location which the word is expected to occupy
when it is used in the program.

These two machine locations may be the same (and usually will be unless
the problem requires segmentation).

The compiler will contain two location counters, one for storage addresses,
the other for execution addresses. These will normally be set to 3 at the
beginning of compilation. As computer words are generated, these counters
will be incremented by one. However, the programmer will be able to
interrupt the sequential assignment of either or both of these addresses,
and will be able to insert a new starting point at any time he desires.

When the compiler begins its translation program it examines the A/N Tag,
the u and the v addresses.

If a symbol appears in the A/N Tag field before it appears in u or v, it
is entered into a table of location symbols as the argument and the setting
of the storage and execution counters are entered in the table as the
function values. If a symbol appears more than once in the A/N Tag field
it will be considered an error by the compiler.

If a symbol appears in the u or v addresses before it appears in the

A/N Tag, it is entered into the table of location symbols as the argument
and the function value entry is left blank. If further along in the program,
the symbol is encountered in the A/N Tag, the setting of the storage and
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execution location counters at this time is entered into the table as

the function value. If the symbol is not defined anywhere in the A/N
Tag field, the compiler will automatically assign a storage and execution
location, and will enter this assignment into the table.

If an item number appears in the u or v addresses, this number is

entered into a table of item number locations as the argument, and the
setting of the storage and execution location counters for that number
will be entered as the function value.

If the notation L(c) appears in the u or v address, the compiler will
scan a table containing constant pool assignments. If the number c appears
in the table no further assignment will be made; if the number c is not
entered in the table, the compiler will make an automatic assignment of
storage and execution locations and enter this in the constant pool table.

Whenever a subroutine is referenced in the Operation field, the compiler
will examine the v address of the command. If this address contains a
symbol, location assignments will be made according to the rules for
symbols in u and v addresses. If the v address is blank, the
compiler will store the symbol from the Operation field in the symbolic
location table and will assign storage and execution locations in the
manner reserved for undefined symbols.

In order to make the automatic assignments referenced above, the compiler
will generate a region, called the compiled region. In this region will

be assigned locations for subroutines, the subroutine temporary pool, the
constant pool, and for those symbols not appearing in the A/N Tag field.
This region will normally be located in the high end of memory and a
compiled region location counter will be used to keep track of all
assignments. This counter will be set at 4095 at the beginning of compila-
tion and will normally be decremented by one for each machine location
assignment. However, the programmer will have the ability to locate

this region anywhere in memory.

IV. PSEUDO OPERATIONS

A. Control Commands

These are instructions to the compiler and do not normally occupy cells
in the machine.

1. SETLOC (Set location counters)

The pseudo operation SETLOC sets the execution location
counter and storage location counter to the translated
values of the u and v fields respectively. If either

of the fields are left blank then the corresponding counter
is left undisturbed. The wu and v fields may have address
structures as described under Variable Field except that any
symbols used must have been previously defined.

2. EQUALS

The effect of the pseudo operation EQUALS is that the symbol
in the tag column is given the execution address specified

by the u field and the storage address specified by the v
field. If the v field is blank, the storage address becomes
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the same as the execution address. The u and v fields may
have address structure as described under Variable Field except
that any symbols used must have been previously defined.

COMPAT (Compile at)

The pseudo operation COMPAT instructs the compiler to begin the
compiled region at that location specified by the translated value
of the u field. If the v field is blank the storage address
becomes the same as the execution address. One of two alterna-
tives will occur if a symbol appears in the tag column:

a. If the u and v fields are both not blank, the symbol
appearing in the tag column will be treated as if the
pseudo operation were EQUALS and the compiled region will
begin at that location specified in u.

b. If the u and v fields are both blank, the compiler
will assign the start of the compiled region and the symbol
appearing in the tag column will be equated to that
assigned location.

The contents of the u and v fields may be the same as described
under SETLOC. The control command COMPAT may be used only once in
the compiled program.

RESERV (Reserve)

The RESERV operation reserves, in memory, a block of cells. Any
symbol appearing in the tag column will be assigned the current
values of the location counters. The location counters will then
be incremented by the amounts specified in the wu and v fields
respectively. If either of the fields are left blank, the corre-
sponding counter will be left undisturbed. The contents of the

u and v fields may be the same as described under SETLOC.

DUPJ

The pseudo operation DUPJj instructs the compiler to repeat all,
or part, of the command on the line of coding which follows.

The "j" part of the operation specifies what part of the command
is to be repeated:

O

are designates repeating the operation field.

b. U designates repeating the u field.

c. V designates repeating the v field.
"j" may consist of any combination of the letters O, u, v
provided the sequence O, u, v is preserved. The number of
times the line is repeated can be specified in either of the
following two ways:

a. DUPj, n, TIMES

Where n is an integer in the wu field specifying the
number of times the repeat is to be executed and includes
that line which is repeated; and TIMES is in the v field.
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b. DUPj, THRU, ALPHA

C)‘ Where THRU is in the u field; and ALPHA is the A/N
i Tag (or Item No.) associated with the last line of coding
on which the repeat is to operate.

Any legitimate entry may be made in those fields which are not
repeated.

6. END

The pseudo operation END is on the last line of coding; there
must not be a symbol in the tag column; the wu field is ignored;
the v field may be as described under SETLOC. This signals the
end of the program to be compiled. It also sets up a transfer of
control to the address designated in the v field, to be executed
after the compiled program is loaded.

B. Subroutines

Subroutines are called by a pseudo-command to the compiler constructed as

The operation field contains a tag identifying the subroutines,
uch as SIN1, SQR2, etc.

programmer is then required
s are available in the n-1

\ - body of the\subroutine. If/this field is blank, the subroutine
chk¥ 5 is placed in ‘the compiled fegion, and the symbolic location of
P the first cell\is the subroutine identification tag.

The compiler supplies the\propér calling sequence for the subroutines.
This calling sequence is located in the program at the point where the
pseudo -command was found byithe compiler. If the pseudo-command itself
has an A/N tag, this tag will\refer to the first word of the calling
sequence. »

Some examples are as

- L
X
X YZ
s02 A
c In examp \ilthe compiled region, the
argumeny is taken from location X, and the calling sequence starts at
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In example 2, the SIN1l subroutine is placed at location YZ. It is the
programmer's responsibility to see that the proper number of eells are
availeble at this location. The rest is the same as examplg 1.

He will need
the damage himself.

In addition\to the regular library routines, the compiler will accept sub-
routines, in\a properly prepared form -- namely, th

format -- from cards, or from manuscript. In the/iatter two cases the
subroutine pseydo-command is preceded by a control word to the compiler.
This control word has the following construct:;g;

1. The operation field has either SUBRC gr SUBRM. The first
indicating that the subroutine is ?Z/cards, ready to be read
in; the second indicating that the Subroutine is in manuscript
form; and, in fact, follows the subroutine pseudo-command.

2, The =t fiela\indicates the numper of cards, or lines of
coding, in the\subroutine.

3. The v field is\not used at/ present.

Some examples: \\ ///

\\: /

T (0)3 u v

Tog op u v
Al \ SUBRC 5

/ \\ SIN2 X

\

2. H2S \\ SUBRM 42

\_ SQR2 ARG A2D

\
Example 1: Th¢ SIN2 subroutiﬂé\ which is to be put in the
compiled regign, and whose argument is at X, is located on
5 cards, one/word per card, now av%ilable in the card reader.

Example 2y The subroutine SQR2 whigh is to be located at
AZD, argument at ARG, calling sequence at H2S, is located
in the lines of coding following the pseudo-command.

Since the cards for a subroutine may not be conv&niently available for
recompilation, compiling from cards is done only &pce; at which time the
SUBRC contrgl word is replaced by SUBRM, the words\on the cards are
inserted id the manuscript following the subroutine ‘pseudo-command, and
the listing is adjusted accordingly. In addition, ggnce each line of
coding st have an item number, item numbers are autdmatically generated
by the /following rule: if j is the item number of the \subroutine pseudo-
command, the subroutine words have the item numbers j+.001, j+.002, ...,
Jj+n( /001), regardless of the index position of the item ber Jj.

As/a simple example, if the two word subroutine (?), named \NULL
TP, A, Q

a, Q, 35

standard USE subroutine
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is on cards, \the original coding might read:
o

C ITEM NO. A/N TAG OoP

15. \\\ SUB?S//// o

16. ‘\\ R, gyzt,
ke \\\\ /////TP, Q, A

After the first stage of the c idation has been completed, this will be
replaced by the coding:

1<

15.

16. A

16.001" Q

1§(6Gi 35
//J

17. A

As a fimal remark it should be noted that an A/N tag For the control command
is meaningless, since it produces no machine command toVbe referenced.

V. CHANGES

C Changes are specified by means of the item number and placed on a change
tape. The key rule to remember is that the item number is irrevocably
tied to a line of coding and is never changed. A partial exception to
this rule is allowed in the case of replacement, which results in a
considerable economy without incurring ambiguity. For a particular pro-
blem, if a line is deleted, its item number disappears from circulation;
if a line is added, its item number is distinct from all others in current
use.

Types of changes allowed are:
A. Deletions
If the original program is in manuscript form, deletions can

be accomplished by merely crossing out the line of coding. For
the change tape, deletions are specified in one of two ways:

ITEM TAG oP u v
ahA L2Ro2, Delete 135 lines
2. 1755 Delete, Thru, 1812

In each case, the item number of the control word is that of
C the first word to be deleted.
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B. Replacements

Replacements are accomplished by writing the new line of coding
for the change tape exactly as it would have been written for the
original program, except that the item number must be written

in full.

C. Insertions

Insertions are made by assigning distinet item numbers for
each instruction to be inserted.

In general, the following simple rules should prove effective in guiding
the programmer for both insertions and replacements:

1. The item numbers, when finally assembled, are in sequence.
2. No duplications are allowed.

For example, rule one shows that in the sequence 15, 16, 17, the
insertion 15.5, 15.6, followed by the insertions 15.55, 15.58 would
result in the final sequence 15, 15.5, 15.55, 15.58, 15.6, 16, 17.

Note that rule 2 is essentially that for replacement: since two dis-
tinct lines may not have the same item number, the old line must be
replaced by the new. An error results, when item numbers are duplicated
among the changes.

Respectfully submitted

Donn Combelic, Chairman
April 25, 1956




Be. Subroutines

There are two pseudo~conmands for calling subroutines.

1.

2.

The fprst pseudo-command is constructed as follows:

as The operation field contains the tag identifying the
subroutine, such as SINl, SQR2, USED23, ete.

be The u address contains the symbolic location of the
argument. If the subroutine has more than one argument,
say n, this location is that of the first argument.
The programmer is then required to see that the re-
maining arguments are available in the n-l1 cells
following the one specified.

¢e The v address contains the symbolie location of the
first cell of the body of the subroutine. If this
address is blank the subroutine is placed in the
compiled region. If a symbol, say @, appears in the
address, then the subroutine is written for storage at

@)S and execution at @.

This type of pseudo-command generates a calling sequence for
the subroutine. This calling sequence is located at the
point in the program where the pseudo-command was found by
the compiler. If the pseudo-command itself has an A/N tag,
this tag will refer to the first word of the calling sequence.

This type of pseudo-command does not reserve any cells for
the subroutine.

The second pseudo-command is constructed ad follows:
a. The operation field containg the word ILOCATE,

bs The u address contains the tag identifying the
subroutine,

ce The v address is left blank.

This type of pseudo-command does not generate a calling
sequence for the subroutine. However, it does allocate the
proper amount of storages functioning, in this respect, like
an antomatie RESERV.

In addition to the regular library routines, the compiler will accept
routines, written in the standard USE subroutine format, from cards,
or from manuscript, In these cases the subroutine pseudo-command is

supplemented by a contrel word to the compiler, which has the following
constructions

1.

The operation field has either SUBRC or SUBRM. The first
indicates that the subroutine is on carde, ready to be read
ing the second that the subroutine is in manuseript form,
and, in fact, follows the control word.



2+ The u address contains the tag identifying the subroutine.
3. The v address is left blank.

Since the cards for a subroutine may not be conveniently available for
recompilation, compiling from cards is done only oncej at which time
the SUBRC control word is replaced by SUBRM, the words on the cards

are inserted in the manuscript following the control word, and the
listing is adjusted accordingly. In addition, since each line of coding
must have an item number, item numbers are sutomatically generated.

(The applicable rule is II.A.3).

This control word may appear anywhere in the coding before the control
word END, However, if used in conjunction with the LOCATE type pseudo=-
command, the storsge allocation feature of this pseudo-command makes
it imperative that the control word precede the pseudo-command.
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PROPOSED NRTANTZATIONAL STRUCTURE OF tsgﬁs.
Py 3,F, Handy, .Ce. Dove, and T.H, Dewey

A critical examination of the accomplishmenté of USE since its inception in
Decemter, 1977, will demonstrate, to even the most skeptical person, the value of such
an organization. It has already orovided a means of exchanging information and ideas
on programming and coding, and has established itself as an effective device for
increasing cooperation and communication tetween Sperry Rand and ERA 1103A userse

But this same examination would indicate that several serious flaws remain
in the organizational structure. Some of these are: (1) what was originally intended
to be a meeting of the Policy Committee has instead become a general meeting in which
all take part (this has had the effect of incroasigg debate and retarding decisions);
(2) the decision to permit non-member participation in USE meetings has uncovered the
fact that no procedure exists for limiting the pgr;icipation of visitors in committee
deliberations; and (3) no formal statement of the organizational structure of USE is
in existence, except through reference to the minutes of the various meetings,

The followings proposal is an attempt both to remove these flaws and to prevent
any new ones cropping up in the near future., In order to cover all thé poigls, this
proposal is submitted in a form normally used for constitutions, but is not intended to
be such, except incidentally. It is merely a formal statement of the proposed
organizational structure of USE, and of the rules by which it is governed,

Since USE is a voluntary organization, nothing in this proposal is to be
construed as requiring absolute adherence to USE decisions by any installation.
However, participation in USE activities, and acceptance of USE benefits will be

considered as tacit willingness to abide by USE decisions wherever practicable.



This organization shall be known as USE (Univac Scientific Exchange), and
the primary purpose of this organization shall be the promulgation and exchange of
ideas and information concerning programming and coding for the 11034, and the , ¢ = '
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establishment of a forum wher“llon users and the SpepupoRasd=Corp, can discuss
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suggestions for mchine;wi&bn“m d additional ecuipment to their mutual benefit,
MEMBERSHIP

Membership in this organization is aﬁvoluntar; azx! members will be
classified in two groups: \/6"'1-.«7 MeC, “Now - va‘f"‘g P
1. Vot}ng-menber installations shall be defined a: those organizations

which meet at least one ‘of the following \qualiﬁ.cations' g <1

(1) Now own or mgm ﬂ 11031

C‘ | ork(a“)_:;!:i;;h firm order for an ﬂ 1103;. \\ PR | VG

1 P O R T e a  —

~-voting-member 1nsta.lla.tions shnll dermed\as: o@c orga.msq.tieﬁy

oA /t/ \c/txéns {)f USE but n‘é not ¢ "‘\
/ i \f : \\
der (1) or (2) -above, ; < )

|, An orgamzation becomes ehgi.ble—fep—_ggg menberdtp upon presmtation of Yr
&u.tml [aa..mt »m/w‘ ‘

< of Ob!) (L“’E .tzé : ‘».Wm O)‘Ui(g l; g‘ e et o

& agessf 26 Tura
Z. An % desiring non-voting-member status must submit a request to

the Executive Secretary of USE. Upon receipt of such a request, the Executive Secretar
will submit the installation's name to the membership for vote, either by mail or in

a regularly scheduled meeting.

majority of the total membership shall be sufficient to admit an installation to

C non-voting-member status, : b} He CL OM'»M
’ Visitors notcdirectiy commected—with-HSE, may be muud to attend i n«f.injs

as non-participating observers or as special consultants to a committee.
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The officers of USE shall consist of a chairman and an executive se
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Duties

The Chairman will officiate at all USE meetings. He will also '
seive as the Chaivhas of -the Polloy Comaitise during his.Akem of offics, sl
will be an ex officio member of all other eouitto?a, both standing and ‘
otherwise. ‘

The Chairman will be responsible for the preparation of a tentative
agenda for each meeting of USE and will submit it to the Executive Secretary
for reproduction and distribution to the member installations before the

meeting,

EXFECUTTVE SECRETARY = Term of Office and Qualifications

The Executive Secretary shall be elected for a term of one SEeHEEr

wA e ) 3T ﬂkn*'
year f L » and must be a representative of a voting-member

) - :
installation, 4'”3 SXic ";fc'a m? i“:su(.“ff‘fd f(‘w«ﬁ//.

The Executive Secretary will reproduce and distribute all items
of official USE records, which will include the minutes of all meetirgs, all
cormittee reports, and the tentative agenda drawn up by the Chairman, He
will also be responsible for processins applications for membership, either
for voting or non-voting status. HYe will issue invitations to persons or
installations not directly concerned with USE, permitting attendance at USE

meetings, as directed hy the Chairman o TSE,

The chacrmonmn shatl baws



MEETINGS

Duties (cont,)
The Executive Secretary will maintain files of all USE records
and of all official USE correspondence,

The Executive Secretary will also serve as the Chairman of the

Publications Committee, and in such position will he xzespemsibieTor— __ .
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have the power to refuse to publish or distribute anything through USE
channels or under the USE name which does not meet the standards set up

up USE.

Meetings of USE will be held at the discretion of the membership., Each

~

Cember installation in turn will act as the host for 2 meeting and will be responsible

(1) for providing suitable accommodations, (2) for making housing arrangements or

providing information concerning available housing, and (3) for providing a recording

secretary, who shall be a stenographer,

Each member installation is requested to have at least three representatives

GOVERNMENT OF USE

Committee,

0

The governing body of the USE organization shall be called the Policy

POLICY COMMITTEE

v ‘.

T™is cormittee shall consist of the Chairman o6f USE as the chair-

man and of one repregentative only from each voting-member installation,
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It shall be the responsibility of the Policy Committee to guide °
the activities of USE into productive channels, If any action of USE does
not meet with the approval of the Policy Committee, it may veto such action
without recourse to the general meeting of USE.

A1l meetings of the Policy Committee will be closed meetings .
except where by a majority vote of the members of the committee they shall
be open to the public,

The Chairman will be a non-voting-member of the committee.

The Policy Cormittee will study all ideas submitted in the general
USE meeting, especially all suggested changes for existing hardware, and
will propose items for consideration either by the general meeting or by
any of the standing committees, '

All final decisions concerning the USE policy will rest in this
committee, and may be changed only-'by a vote within this committee,.

The Policy Committee will g’ N ARSI ST SR S Chairman,
except that it will convene at each general USE meeting, Any member of the
Policy Committee mey request a meeting of the committee, whenever he feels
that any vote in the reneral USE meeting should be considered by the Policy
Committee, :
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Each chairman of a standing committee will make an oral report to
the general USE meeting which will outline the subjects discussed and will
contain the recommendations of the committee. These reports will be

considered accepted if the members of the various committees are satisfied

that they are complete and accurate, Acceptance.of ihe.report—wiid=notum

R =T A —————— s
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/ : Acceptance and implementation of any recommendations will N

LPolicy Committee approval, At t.he time the

The Chairman of each committee will submit a written report to » :
the Executive Secretary for distribution to the members of USE., If, upon
receipt of the written report of the Chairman, any member of the committee
feels that it is incomplete or erroneous in some part, he will communicate
directly with the Chairman of the committee, who will submit an amended
report to the membership at the next meeting, <""““--~%_/f-“’/

These committees will normally meet during the period set aside
for the general USE meeting, but the Chairman of the committee may call a
meeting at any time., However, at least one week's notice must be given to
each committese member whenever a meeting is to be held mot during a general
USE merting. The meetings of these committees will be opep/%—eag—_ and

&
4uttation, Qgnvited guests may~wmst take part

i committee deliberations emeemt by direction of the Chairman,
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The function of this eo-dtm/@h-to study methods of ntu~ oA
change of ideas and techniques, It REEl attempt to achieve voluntary »
cooperation on programs, codes, assignment of work, and to aveid hpli.uﬁ‘
of effort wherever possible,

STANDARDS Cgm e +TT7S - / oy

'B;e function of this committee'éba to establish the standards -
necessary to facilitate the transmittal of programming efforts through USE

channels,

PUBLICATIONS €. 1155

The function of this committee is to set up and maintain proper
standards of commnication between member installations; to edit all material
submitted for distribution under the USE name. In addition, the Publicatioms
Committee member from each installation will be responsible for seeing that

any material submitted to USE from his installation meets all of USE standards,
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VOTING PROCEDURE

GENERAL USE MEETING
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. "MINUTES OF THE MEETING OF USE
AT
HOLLOMAN ATR FORCE BASE
NEW MEXICO
21-22 May 1956

The Meeting opened on Monday 21 May 1956 at 93100 a.m. with a
welcoming address by Col. Judy of HADC.

In attendance were:

Lockheed Missile Division

_ichard B, Talmsdge, Chairmen
Bernard C, Dove, Policy Committee Member
Tom H. Dewey

Boeing

o Donald J, Cook, Policy Committee Member
: William K. McKinley

Remington Rand

Jules Mersel, Polioy Commi ttee Member
Earl Joseph .

Irvin V. Voltin '

Tom Wilder (San Francisco)

Tom Dines gSuttle)

Jack Rose (Los Angeles)

Robert H. Wallace (Sln Antonio)

Peg Johnson :

Ramo Wooldridge
'Donald W. Gantner, Policy Committee Member
Donn Combelic
Robert Perkins

WADC

Carl S. Fluke
howd B. ?‘11

‘ Applied Physics Lab (Johns Hopkins)
Robert P. Rich



Corps of Engineers, Washington
John W, H. Spencer
Shell Development
Donald Holmes

Marvin C, Oreen, Policy Committee Member
James A Ward

Garner McCrossen

Robert G, Tantzen

Owen Hoke

Herbert Lotse

Following the introductions, the tentative agenda was discussed and
the followir}g changes madet
IV, New Business
W Developments (addition)
Program Development Committee Agenda
E. Input-Output and Debugging Routines (addition)
Standards Committee Agenda
A. Posgible revision of standards in light of
commo;x compiler (revision)
B, Standardiszation of Typing Format (addition)
The revised agenda was accepted as well as the minutes of the previous
meetinge
Since no one had received a copy of the Standards Committee report, it

was agreed to have this report reproduced and distributed during the meeting.
Consideration and acceptance was deferred until Tuesday afternoon.

Following a discussion of Bozgg'l ohligation to write a floating point
output routine, during which it appeared that Remington Rand had already written
such a program, the report of the Program Development Committee was accepted.

Don Cook led a discussion on the pi'opoud modifications to the high
speed printer., The following points were established:

l. The modified printer will be available about one month
later than the standard printer at an additional rental of about $600,00 per
monthe
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2. The modified p'rintaer will be listed by Remington Rand
and should be ordered through the regular sales representative. Price lists
will be forwarded as soon as possible,

Next, the report of the Special Committee for the Common Compiler was
distributed; This report, along with a two page supplement regarding subroutines,
outlined the agreement reached by Lockheed and Ramo Wooldridge on the specifica-
tions, In addition, agreement on a modus operandi for implementing the
specifications was outlined, In effect, tH;LW' Wooldridge people are to make
the decisions, with Lockheed supplying a man to be at Ramo two or three times
a week to help with flow charting and coding, and to serve as liason between
Ramo and coding personnel at Lockheed,

During the discussion, Boeing volunteered their compiler to USE. It
was moved by Jules Mersel of Remington Rand and seconded by Bermard Dove of
Lockheed that the speeifications as outlined by the report be accepted as the
USE compiler, Marvin Green of HADC requested that the vote be tabled in order
to consider the Boeing compiler. After some discussion, during which it was
brought out that the Boeing compiler is designed for card-to-tape operation,
Oreen withdrew his request. The motion by Mersel was then carried unanimously.

Mersel then moved that the work of building the compiler fall under
the supervision of the Program Development Committee. The motion was seconded
by Don Cook of Boeing, and carried unanimously.

It was pointed out that the function of the Publications Committee
members at each installation is to edit material for proper format for transmittal
as specified by the Standards Committee, Hence, the Standards Committee was
asked to consider the formal transmission of routines from one organization to

another within the lo.qguuge of the compiler itself.

Visitors present were polled as to the possibility of their joining
USE as members. The Applied Physics Lab representative said that they probably
would want to join later after receiving approval of their superiors. The
Corps of Engineers and WADC indicated similar feelings.

The Policy Committee decided to serve in its entirety as the customer=-
mamufacturer relations committee to consider items IV. A. of the agenda.

The meeting was adjourned until the following afternoon in favor of the
various committee meetings.

Afternoon Session - 22 Mgy 1956
Oral report of Policy Committee (R. B. Talmadge).

Jules Mersel was appointed a subcommittee of one to express the need
of a comprehensive programming manual for the 1103A,

There was not enough immediate interest in the addition of a real time
clock to the computer to warrant any action by the committee,




Discussion of future 1103A developments indicated that the member
organizations would like to be in on the planning stage discussions with the
manufacturer. No action was taken, inasmuch as it was uncertain as to what,
if anything, could be done, :

The lockheed proposal for the orgnniutionil structure of USE was
revised and adopted. It appears as a supplement to these minutes entitled
"A statement of the basic policies of the Univac Scientific Exchange",

Oral report of the Program Development Committee (D. Combelic).

Floating point numbrical data ontput to be completed by Remingten
Rand,

Generslized gutput editing routine -~ development of that program is
not assigned at present. However, John Spencer of Army Corps of Engineers
has had experience with a routine similar to the one desired and agreed to
obtain a copy of the specifications, and such other information as seemed
pertinent, for distribution to the members.

Diagnostic routines == Lockheed has coded a logic trace and a memory
dump which will be machine checked in July and distributed. Ramo Wooldridge
will try to write up their diagnestic routines for general distribution,

Tape handlers -~ Lockheed is working on a tape duplication and
comparison routine, This should be finished and machine checked in July.

Card input =- Lockheed has coded the generalized numerical data card
input routine., It alsc should be checked in July.

Oral report of Standards Committee (K. McKinley).

It was decided that all programs transmitted by USE should be in the
language of the common compiler, Any symbol used should be common to Unityper
and card and tape converter, s

For subroutines, the average time will be given as well as the maximum
time, An explanation of how average time was computed must accompany the

urit!-np.

Time and Place « Next Meeting

After some discussion invelving time schedules, Don Gantner of
Ramo Wooldridge moved that the next meeting be held in St. Paul on 12 and 13 July
with Remington Rand as the host organization. The motion was seconded by
M. Green and carried by a vote of L yes, 1 abstain,

The meeting was adjourned at 3100 p.m, 22 Msy 1956.
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A STATEMENT OF THE
BASIC POLICIES OF THE

UNIVAC SCIENTIFIC EXCHANGE

ADOPTED 22 MAY 1956




NAME AND PURPOSE

This organization shall be known as USE (Univac Scientific Exchange),
and the primary purpose of this orgsnization shall be the promulgation and
exchange of 1deas and information concerning programming and coding for the
11034, and the establishment of a forum wherein 1103A users and representatives
of the Remington Rand Univac Division can discuss suggestions for machine
development and additional equipment to their mutual benefit.

MBMBERSHIP

Membership in this organization is voluntary. Members will be
classified in two groups: voting and non-voting.

1. An organization becomes a voting member upon presentation to the

Executive Secretary of USE of application for membership and evidence of meeting
one of the following two requirements:
(1) Now owns or rents an 1103A

or (2) Has a firm order for an 1103A.

2. An organization desiring nonevoting member status must submit a
request to the Executive Secretary of USE. Upon receipt of such ag&ugérthe
Executive Secretary will submit the installation's name to the membership for
vote, either by mail or in a regularly scheduled meeting. A majority of the
total membership shall be sufficient to admit an installation to non-voting
member status.

Visitors may be invited by the Chairman to attend meetings as non-

participating observers or as special consultants t0 a committee.
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The officers of USE shall consist of a chairman and an executive

secretary.
CHATRMAN -~ Term of Office and Qualifications

The Chairman shall be elected for a term of one year,
beginning lst April, and must be a representative of a voting member
installation. Any chairman may succeed hinuelf; The Chairman shall
have the power to appoint a chairman pw tem at any time.

Duties

The Chairman will officiate at all USE meetings. He will
also serve as the Chairman of the Policy Committee during his term of
office, and will be an ex offiecio member of all other committees, both
standing and otherwise.

The Chairman will be responsible for the ‘preparatd.on of a
tentative agenda for each meeting of USE and will submit it to the
Execnt.iﬁ Secretary for reproduction and distribution to the installations

before the meeting.

EXECUTIVE SECRETARY - Term of Office and Qualifications

- The Executive Secretary shall be elected for a term of one
year, beginning lst April, and must be a representative of a voting
member installation. Any executive secretary may succeed himself,
Duties

The Executive Secretary will reproduce and distribute all

items of official USE records, which will include the minutes of all
meetings, all committee reports, and the tentative agenda drawn up by
the Chairman, He will also be responsible for processing applications
for membership, either for voting or non-voting status, He will issue
invitations to persons or installations not directly concerned with
USE, permitting attendance at USE meetings, as directed by the Chairman
of USE,




MEETINGS

Duties (cont.)

The Executive Secretary will maintain files of all USE
records and of all official USE correspondence.

The Executive Secretary will also serve as the Chairman
of the Publications Committee, and in such position will have the
power to refuse to publish or distribute anything through USE
channels or under the USE name which does not meet the standards
set up by USE.

Meetings of USE will be held at the discretion of the membership. Each

member installation in turn will act as the host for a meeting and will be

responsible (1) for providing suitable accommodations, (2) for making housing

arrangements or providing information concerning available housing, and (3)

for providing a recording secretary, who shall be a stenographer.

COVERNMENT OF USE

The governing body of the USE organization shall be called the Policy

Committee,

POLICY COMMITTEE

This committee shall consist of the Chairman of USE as the
chairman and of one representative only from each votiné member
installation,
Duties

It shall be the responsibility of the Policy Committee to
guide the activities of USE into productive channels., If any action of
USE does not meet with the approval of the Policy Committee, it may
veto such action without recourse to the general meeting of USE.

All meetings of :.he Policy Committee will be closed meetings
except where by a majority vote of the members of the committee they

shall be open to the public,
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Duties (cont,)

The Chairman will be & non-voting member of the committees

The Policy Committee will study all ideas submitted in the
general USE meeting, especially all suggested changes for existing
hardware, and will propose items for consideration either by the
general meeting or by any of the standing committees,

All final decisions concerning the USE policy will rest in
this committee, and may be changed only by a vote within this committee,

The Policy Committee will meet at the discretion of the
Chairman, except that it will convene at each general USE meeting, Any
member of the Policy Committee may request a meeting of the committee,
whenever he feels that any vote in the general USE meeting should be
congsidered by the Policy Committee.
STANDING COMMITTEES :

The size and membership of the standing committees shall be

at the discretion of the Policy Committee. The Policy Committee will
have the power to dissolve or replace any existing standing committee
or add new ones.

Each chairman of a standing committee will make an oral
report to the general USE meeting which will outline the subjects
discussed and will contain the recommendations of the committee.
These reports will be conaidcred accepted if the members of the
various committees are satisfied that they are complete and accurate,

The chairman of each committee will.auhmit a written
report to the Executive Secretary for distribution to the members of
USE. If, upon receipt of the written report of the Chairman, any
member of the committee feels that it is incomplete or erroneous in
some part, he will communicate directly with the Chairman of the
comuittee, who will submit an amended report to the membership at
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STANDING COMMITTEES (cont.)
the next meeting., Acceptance and implementation of any recommendations

will require Policy Committee appreval.
These committees will normally meet during the period set
aside for the general USE meeting, bui; the Chairman of the committee
may call a meeting at any time. However, at least one week's notice
mset be given to each committee member whenever a meeting is to be
held not during a general USE meeting, The meetings of these committees
will be open, and invited guests may take part in committee deliberations
by direction of the Chairman.
There are at present three standing committees: (1) Program
Development; (2) Standards; and (3) Publications.
Program Development Committee
"rhe function of this committee is to study methods
of interchange of ideas and techniques. It shall attempt to
achieve voluntary cooperation on programs, codes, assignment
of work, and to avoid duplication of effort wherever possible,
Standards Committee
 The function of this committee is to establish the
standards necessary to facilitate the transmittal of program-
ming efforts through USE channels,
Publications Committee

The function of this committee is to set up and
maintain proper standards of communication between member
installations; to edit all material submitted for distribution
under the USE name, In addition, the Publications Committee
member from each installation will be responsible for seeing

that any material submitted to USE from his installation meets
all of USE standards, '
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VOTING PROCEDURE

Policy Committee Meeting

A quorum of the Policy Committee shall consist of at least
60% of the voting membership. At least 2/3 "yes" and no more than a
1/ "no" of those present shall be required to pass a motion in the
Policy Committee, except that a motion to invite non-member participation
shall only require a majority vote.
Standing Committee Meetings

A majority of members present will be necessary to pass any

motion in &' standing committee.




USE ORGANIZATION MEETING

May 21 and 22, 1956, Holloman AFB, New Mexico

Report of the Program Development Committee

The members of the Program Development Committee were:

Irvin Voltin, RR

Robert Tantzen, HO

Tom Dewey, ML

Tom Dines, RR (representing BA)
Donn Combelic, RW, Chairman

The following persons also attended all or part of the Program Development
Committee meeting and participated in the discussions.

Leonard Fall, WADC, Dayton, Ohio

Carl Fluke, WADC, Dayton, Ohio

Owen Hoke, HO

Don Holmes, Shell Development, Emeryville, California
Fred Jones, HO

Peter Lotze, HO

J. M. Moore, Telecomputing (at Holloman)

Elmer Morris, HO

Bob Rich, Applied Physics Lab., Silver Spring, Md.
John Spencer, Office of Corps of Engineers, Wash.,D.C.

The Committee met during the afternoon of the first day and the morning of

the second day of the USE Organization Meeting.

The agenda for the Program

Development Committee as suggested by the Policy Committee included the
following points:

Ul Fw -

Progress Reports on coding assignments

Report on Tape Handlers by Lockheed

Progress on generalized print-edit routines - ML and RW
Revision of coding assignments in light of compller developments
Input -Output and Diagnostic Routines

Progress on Coding Assignments.

Common Functions. RW submitted a write-up of a floating-point sin=-cos
subroutine; RR submitted a write-up of a stated-point arcsin-arccos
subroutine. Of the 12 common function subroutines, write-ups of 8
have been submitted to USE. The status of the k4 remaining is as
follows: a) Floating-point square root has been coded and checked out
by RR; the write-up has not been submitted, b) stated and floating-
point log routines have been coded by RR; the write-ups have not been
submitted, c¢) floating-point arcsin-arccos has yet to be completed by
RR. None of the common function subroutines submitted by RW have been
checked out. The codes have been written in RAWOOP form for checkout
on the Serial 9 1103 at St. Paul, as volunteered by RR. When checkout
has been completed, RW will incorporate the necessary changes into a
final USE write-up.
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Numerical Data Output. Boeing has completed the coding of the stated
point output routine previously described. The floating-point numerical
data output routine, originally assigned to Boeing, has now been re-
assigned to Sperry-Rand. Irv Voltin (RR) has coded the number conversion
part of this routine--he will follow through on the entire routine, the
specifications of which have been described in a previous Program
Development Committee Report.

Generalized Output Routine. This worthwhile project has now bounced
through three organizations, BA, ML and RW, with little accomplished
because of pressure of other projects which have higher priority.
Spencer, Army Corps of Engineers, who has had some experience with an
Output Editing routine in use at the Army Map Service in Wash., D.C.,
agreed to send to the secretary of the Publications Committee a copy
of the specifications of this routine for distribution to USE members.
Spencer will try to obtain enough information from the Map Service to
give a report on their operational experience with this routine. Such
information should prove helpful to the USE members in setting up
specifications for a generalized output editing routine for the 1103A.
The visitors from Wright Air Development Center indicated that they may
possibly be able to take on the job of producing such a routine for the
USE Organization.

Diagnostic Routines. The Program Development Committee had not, up to
this meeting, considered diagnostic routines at any great length. The
matter was put on the agenda for this meeting. The following points
were discussed.

1. Alarm Exit Routine for subroutines. Cook (BA) said that Boeing would
be willing to code and write up a relatively simple alarm exit
routine. This routine would print out automatically the contents
of pertinent cells in a subroutine and also process the exit in-
struction to indicate the place from which the subroutine was
entered.

ML
2. Jump Trace and Memory Dump. Dewey (B#) has coded these two routines
for the 1103A. He will send to Peggy Johnson the writeup of the
specifications of the routines.

3. 1103 Diagnostic Routines. Voltin (RR) will study and evaluate the
diagnostic routines now available for 1103 computers and report on
their applicability to the 1103A.

4, Error Codes. Rich from APL suggested that subroutine Error Codes
may be modified by the compiler during compilation so that these
codes will provide additional information in the alarm exit print-
out. This idea may have application in an advanced version of the
compiler.

5. RW will present at the next meeting a critical report of their own
operational experience with various 1103 diagnostic routines.

Trans -Use Conversion Program. Holloman has started the coding of what

might be called a minimum Trans-Use Conversion Program. A report by R.
Tantzen, G. McCrossen and P. Medley, describing the program has been copied
verbatim and included as the next page of this committee report. They will
continue work on this program and give a further report at the next

Program Development Committee Meeting.
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Introduction

Trans-Use is a routine which will translate programs written in Use-language
into machine language in a format ready for execution or assembly. The com-
piler contemplated by Use will be a much more powerful instrument capable

of doing a variety of functions. For most problems, especially fixed point
program, all the features of a compiler will seldom be used. It was felt
therefore, that Trans-Use would be a useful instrument even when a compiler
is available, especially when it is restricted to do the essential things
only.

FEATURES

Trans-Use 1 has the following features:

(1) Translates in a strictly one-to-one correspondence.

(2) TIts input is from cards or tape, in Use language.

(3) Output is on cards, giving a side-by-side listing.

(4) The translated program is in a standard format, including a check sum
ready for storage on other media.

(5) Assigns binary symbols to standard subroutine symbols, so that a
program may refer to these.

(6) Provides information necessary for assembly.

(7) Constants are restricted to B and D integers as specified by Use.

DETAILS

Cards have to be punched as defined by the Standards Committee, except that
columns 57-72 are now used for a U4 digit octal address and the 12 octal digit
translated word. This reduces the text to 18 characters.

Tape: One line of coding occupies one line of the Unityper copy sheet and
therefore also one blockette on the tape. After each field the typist has to
type a comma, whether a symbol is present or not. After the text the rest of
the blockette is left empty.

Checking: The routine keeps error detecting to a minimum. It will check the
sequence of the cards read in as well as the correct number of cards. It will
not look for coding and typing errors unless they can be done without much
extra coding effort.

Character Codes: The character codes are assumed to be those as requested by
Boeing and Use recently.

Program Format for input to Trans-Use is the standard format for Use-subroutines.
The lines t-T7 and t-6 are not included, as a memory check sum is not known ahead
of time. However these 2 cards are punched out. The first line of coding to be
entered should contain the absolute octal address relative to which the transla-
tion is wanted (usually 1000B).

PROGRESS

The flow charts have been completed. Coding is about 50% complete. We expect
to be able to machine check at end of May.
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USE Compiler. Pursuant to the directive of the Policy Committee from the
previous USE Meeting, ML and RW conferred several times in April and May and
were able to agree between themselves on specifications of a Common Compiler
for the 1103A. These specifications were presented to the USE Oganization
Meeting at Holloman. By a vote of the Policy Committee this compiler was
adopted as the USE Compiler.

Part of the Program Development Committee meetings at Holloman were devoted
to a discussion of the USE Compiler. One purpose was to apprise the visitors
to the meeting of the salient features of the system. It was shown that the
Compiler would operate more efficiently with 6 tape units than with the 5
required for the "Standard" 1103A as defined by USE at its first meeting. ML
and RW described the progress to date and indicated how they would cooperate
toward completing the project. It will be several months before the USE
Compiler is operating: by October 1, 1956, it is hoped that a version will
be working which will perform most of the functions described in the report
on the Compiler which was distributed at this meeting. Additional copies

of this report may be obtained from Peggy Johnson (RR). ML and RW will report
progress on the USE Compiler at the next USE Meeting.

Revision of Coding Assignments. The bulk of the coding and checking out of
the USE Compiler will be done by Lockheed and Ramo-Wooldridge. In light

of this, it was decided that these two organizations would complete all
coding assignments for USE which they had already accepted, but would not be
assigned any other coding projects by the USE Organization.

Miscellaneous. It was pointed out that the coding submitted with USE
Subroutines should show,in the comments, the decimal equivalent of constants
used in the routine, and further that these values should be the values used
in the original formulation times the appropriate scaling factor. Also, the
suggestion was made that the cover sheet of all USE Subroutines should show
that the subroutine was coded for the ERA 1103A.

The Program Development Committee will meet again July 12 and 13, 1956, in
conjunction with the next scheduled USE Meeting in St. Paul with Sperry-Rand
acting as hosts.

Donn Combelic, Chairman
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MINUTES OF THE MEETING OF USE
Minneapolis, Minnesota
12-13 July, 1956

Thursday, 12 July, 1956
I. Policy Committee Meeting, Morning Session

1. The meeting came to order at 8:55 a.m. with the following members
presents

R. B, Talmadge (ML), Chairman
D. Cook (BA)

B. C. Dove (ML)

D, Gantner (RW)

J. Mersel (RR)

R. Tantzen éHO)
Re. P. Rich (AP)
J. Spencer (CE)

After the introduction of the new members -- Rich (AP), Spencer (CE) ==
and the announcement that the third new member organigation, Wright Field (WF),
would have a representative at the rest of the sessions, the committee con-
sidéred the minmutes of the previous meeting.

2. Cook (BA) pointed out an error in wording on Line 7 (from bottom),
page 1, of the paper "A Statement of the Basic Policles of the Univac Scientifie
Exchange." The word report should read este. The minutes of the previous
meeting, with this change incorporated, were then unanimously accepted.

3. The Program Development Committee Report was unanimously accepted
with the following correction by Dove (ML). Iine 19 (from bottom), page 2:

for Dewey (BA), read Dewey (ML).

ke The Standards Committee Report was read by Cook (BA). There was
some discussion of the section regarding execution times, from which it
appeared that no one was entirely satisfied with the figure of merit recommended
by the Standards Committee. However, the report was accepted unanimously
without recommendation.

S. After a spirited discussion of the future of the Standards
Committee and the possible formation of a Mathematics Committee, the agenda
for the working committee meetings were resolved as follows:

Program Development (open)
A. Progress on Coding Assignments

B. Report on Generaliged Print-Edit Routines
C. Progress on Compiler
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Standards (open)

A. Exploratory Talks, Diagnostic Routines
B. Algebraic Coding Report (RR).

Policy (closed)

A, Progress Report, Programming Manual
B. Boeing Compiler

C. Committee for Math Subroutines

D. Publications of USE Material

In addition, it was decided that the item "Experience with 1103A"
should be discussed in the General Session.

6. A motion for adjournment by Dove (ML) was seconded and carried
unanimously at 10:10 a.m.

II. General Session

1, The meeting was opened by the chairman at 10:15 a.m. with an
announcement of the addition of three new voting members to the organigation.

- Applied Physics Laboratory (AP)
Corps of Engineers (CE)
Wright Air Development Center (WF)

2, Helwig (RR) gave a welcoming address in which he summarized the
plans of the Remington Rand Univac organization and touched upon the machine
delivery schedule,

3. Dove (ML) reported on Lockheed's experience (or rather, lack of
experience) with the 1103A, He discussed the failure of the preliminary
acceptance test, and the hurried design of further tests for drum, core, tape,
and punch,

At this point there was a general discussion from the floor with
Helwig (RR) representing the manufacturer.

L. The discussion led to one involving delivery dates and modifiecations
to the machine, At the request of Spencer (CE), the chairman reviewed the
procedure for initiating a modification through USE channels.

5. The session was adjourned at 11:30 a.m.

ITI, Policy Committee Meeting, Afternoon Session

1. The session opened with a discussion by Mersel (RR) on progress
with the programming manual. The following points were established:

a. The make-up will be similar to the IBM 701-70L manuals,
which are generally recognized as excellent examples of machine explanation
for programmers.
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b. Because the intent is to enable an experienced programmer
to code without other aid, questions of timing, particularly for the peripheral
equipment, will be answered completely.

¢. There will be a simplified sequential presentation of the
instructions in addition to a description of their function,

d. The manual should be completed within three to six months.

Dove (ML) suggested that the USE members could help with proofreading
and, perhaps, give suggestions for material. GCantner (RW) concurred except
to point out that this might have an adverse effect on the publication date.
It was finally agreed that each member installation would see a copy before
publication, but that suggestions, while welcome, would be incorporated only
at the discretion of the Remington Rand organigzation,

2. An offer by Mersel (RR) to make the Sperry Rand publishing
organigation available to USE was discuassed. The general feeling seemed to
be that the Policy Committee would be happy to have items published from
time to time, but that the general publication procedure would remain un-

changed.
3. Pour peopls,

R. Zemlin (RR) ; ,_
J. Rose (RR) )
J. Ward (HO)

B, D. Rudin (ML)

who had been holding an informal discussion on mathematical routines were
invited to join a similar discussion in the compittee.

The chairman read a list of mathematical routines enclosed with the
letter from Bauer (RW) and remarked that his impression was that math routines
were just the opposite of the kind presented; namely, generalized procedures,
rather than particular codes. This feeling seemed general, and the discussion
expanded rapidly as the visitors presented the upshot of their previous dis-
cussion,

Rudin (ML): The idea of fruitful interchange of ideas can be
accomplished by having a limited seminar or colloquium (to run concurrently
with USE meetings) on a particular mathematical subject.

Rose (RR): The people involved would be those in each organization
most interested and most informed on that particular subject. :

Ward (HO): The topiec should be selected at least one meeting ahead
so that participants would be fully prepared,

These ideas were very well received, and the ensuing discussion
brought out the following pointst

a. The colloquium (as it was now called) should be for the
purpose of interchange of ideas and, if possible, to obtain a set of specifi-
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cations for routines whose coding was to.be supervised by some standing com-
mittee of USE,

b Participation should be limited to two members per
organigation,

c. The ereation of such a colloquium, and the appointment of
a chairman, was well within the discretionary powers of the Pollcy Committee
as outlined in the Basic Statement of Policy.

Gantner (RW) was appointed a subcommittee of one to draft a reso-
lution incorporating the above ideas.

L4, A discussion of the continued existence of the Standards Come
mittee ensued. Gantner (RW) moved that the committee be dissolved as a
standing committee after its presently assigned work was completed., The
motion was seconded by Rich (AP) and carried.

S5« A motion for adjournment was carried at L4320 p.m.

Friday, 13 July, 1956

I. Policy Committee (Closed Session)

1, The session came to order at 9:25 a.m. with D. Zonars (WF) present
in addition to those of the previous day.

2, Gantner (RW) presented the following motion:

"There shall be established the policy of holding mathematics
colloquia, from time to time at the discretion of the Policy 2
Committee, to meet concurrently with a USE meeting., Each
colloquium shall convene to discuss & single subject in the fields
of mathematics or mumerical analysis, with membership on an indivi-
dual meeting basis, The purpose of such colloquia is to promote
an interchange of ideas, although a desirable product of the
discussion is a set of specifications for mathematical routines
to be coded under the supervision of a USE committee."

The motion was seconded by Zonars (WF) and carried unanimously.

3. There followed a long discussion of the operations of the working
committees and their relationship to the Policy Committee. The general
feeling was that the working committees are the backbone of the organization
and that the Policy Committee should try to limit its activities to setting
the asgenda for the working committees, creating new working committees
where necessary, and implementing the recommendations of these committees.

In this connection, the chairman stressed the point that the agenda problem
would be greatly reduced if members would send in items for consideration
some time before the meeting,

Lo Cook (BA) gave a talk on the specifications of the Boeing Com=
piler, It appeared that the card-to-tape slant of the compiler would make
it awkward for general use by the member organizations. The discussion
closed without a recommendation.
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S« On a motion by Gantner (RW), the committee voted unanimously to
hold the next USE meeting at Los Angeles on October L and 5, with Ramo-
Wooldridge as the host organigation.

6. The meeting was adjourned at 11:00 a.m.
II. General Session

1. The session opened at 1:15 p.m. with an announcement by the
chairman of the date and place of the next meeting,

2, The oral report of the Standards Committee was given by McKinley
(BA), of the Program Development Committee by Combelic (RW), and of' the Policy
Committee by Talmadge (ML).

Summaries of these reports are not given, inasmuch as their incomplete-
ness might actually give false impressions of the committee work,

3. The sixth meeting of USE was adjourned at 2:00 p.m.
ITI. Policy Committee

There was a brief session of the Policy Committee following the close
of the General Session. It was decided that a mathematical colloquium should
be held at the next meeting on the subject: curve fitting and smoothing
techniques, Gantner (RW) was appointed arrangements chairman for the
colloquium,

Respectfully submitted,

“W a,pcu c.,.g—z

Re Be Talmadge
Chairman.
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ATTENDANCE OF THE MEETING

APPLIED PHYSICS LABORATORY

Bitterli, Charles
Rich, Robert P,
Zusman, Fred S.

BOEING AIRPLANE COMPANY

Cook, Don
McKinley, Kenneth

BURFAU OF CERSUS

Heiser, Donald H.

CORPS OF ENGINEERS

Bate, Roger R,
Spencer, John

HOLLOMAN
McCrossen, Garner
Tmt’m’ R. G.
Ward, James A.

LOCKHEED MISSILES

Dewey, Thomas

Dove, Bernard
Rudin, Bernard D,
Talmadge, Richard B,
Wimberley, Charles

RAMO=WOOLDRIDGE

Combelic, Donn
Gantner, Don
Perkins, Bob

REMINGTON RAND UNIVAC

Albrecht, Norman E,
Bernick, Myrna
Desileta, Philip H.
Etsell, George
Jatso, Betty
Johnson, Peg
JOSQP)I’ Earl C.
Krak, Larry
Mersel, Jules
Rose, Jack

Shrake, James
Voltin, I. V.
Wallace, Bill
Wallace, Bob
Wilder, Tom

. WRIGHT FIELD

Baver, F. W,

F.ll’ Leonard
Petersen, Harry E,
Zonars, Demetrius C.
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USE Organization Meeting
July 12 and 13, 1956
Minneapolis, Minnesota

REPORT OF THE STANDARDS COMMITTEE

Those attending the Standards Committee meeting were:

Peggy Johnson, Sperry-Rand Univac Division
Earl Joseph, Sperry-Rand Univac Division
Philip Desilets, Sperry-Rand Univac Division
Myrna Bernick; Sperry-Rand Univac Division
Robert Draving, Sperry-Rand Univac Division
James Shrake, Sperry-Rand Univac Division

W. B. Wallace, Sperry-Rand Univac Division
F. W, Bauer, Wright Air Development Center
Harry Petersen, Wright Air Development Center
Garner McCrossen, Holloman ATFB

Jim Ward, Holloman AFB

Fred Zusman, Applied Physics Laboratory

Bob Perkins, Ramo-Wooldridge

C. M. Wimberley, Lockheed Missiles

Kenneth McKinley, Boeing (Chairman)

The meeting of the afternoon of July 12 was devoted to diagnostic routines
and a service library.

There was considerable debate as to whether there should be an all inclusive
dlagnostic routine or many special purpose diagnostic routines,

A proposal was then made that all interested companies submit their ideas on
the contents, the standards, and the handling of a service routine library
which would include diagnostic routines, These ideas were to be submitted
to the chairman for distribution to all members of USE.

This proposal lead to considerable discussion of service routines among
those familiar with them, and to many questions from those who are not.

It was then decided that the above proposal would be changed as follows:
Earl Joseph would submit to all members a proposal for the standards of a
service routine library to be placed in a reserved section on the drum.
Members should then send comments, additions, and counter-proposals to
Earl Joseph. He would then make a follow-up report to all members before
the next USE meeting. The above proposal was accepted by the committee.

The meeting of the morning of July 13 started with a presentation of some
notes by Bob Perkins dealing with additions to the USE Compiler subroutine
requirements. He stated that a copy would be sent to all members within a
few days, i '

»
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Philip Desilets presented the preliminary specifications of Remington Rand

Univac's algebraic coding program. He read through the summary of a document

of these preliminary specifications, and also answered questions of the
members, Copies of the document were distributed to all members of the
committee. :

Earl Joseph stated that sentinel blocks are needed at the beginning and
the end of fixed block tapes in such things as the USE Compiler, algebraic
coding, and tape handling routines. He also proposed a special use of the
rultiline feature of the high speed printer plugboard to aid in listing
algebraic coding and compiling. It was requested that he submit these
proposals to all members along with the service routine library proposal.

Kenneth McKinley
Chairman, Standards Committee
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July 16 and 17, 1956
. Remington Rand Univae, 8t. Paul

Report of the Program Development Committee

The following persons attended the Program Development Committee meetings:

Donn Combelic, RW, Chairman

Tom Wilder, RR, San Francisco

Irv Voltin, RR, 6t. Paul

Bob Perkins, RW

Beb Tantzen, HO

Tom Dewey, ML

Roger R. Bates, CE, wash.,D.C.

Larry Krak, RR, Bt. Paul

Bob Wallace, RR, San Antonie

Norm Albrecht, RR, S§t. Paul

leonard F&ll, WF, WADC, Dﬂﬁen; Ohie
Bob Simon, RR, New York

Charles Titus, Westinghouse Air Arms Div., Baltimore
Don Heise, Census Bureau, Wash., D.C.
Charlie Bitterli, AP

George Etsell, RR (At BA)

. The committee met during the afternoon of the first day and the morning of the
second day of the USE Organization meeting. The agenda for the Program Develop=
ment Committee as suggested by the Policy Committee included the following:

1. Progress on coding assignments
2. Report on Generalized Print edit routines
3. Progress on USE Compiler

Report on Progress on USE Compiler

Two written reports; one on Compiler progress and one on USE Compiler subroutine
requirements were presented to the Committee by Robert Perkins, RW. Vellum
copies were given to RR representatives for the Publications Committee to dis=
tribute as appropriate. After reading these reports and passing out copies to
the persons attending the meeting, the reports were discussed along with other
aspects of the compiler. Roger Bate, CE, asked about “the details of subroutine
calling sequence. It was explained by Perkins that a pseudo-instruction calling
for a subroutine would be replaced automatically by the Compiler with from one
to three instructions depending on the requirements of the subroutine. After
some further discussion on subroutines the subject of defining the end points

of the USE Compiler was brought up.

After considerable discussion along these lines, the consensus of the group
seemed to be that the USE Compiler end points should be defined as far into
the compiler as possible. The primary reason for doing this would be to
allow the individual installations to develop their own operational procedures
with considerable flexibility and still be able to make full use of the USE
‘ Compiler. For example, the subroutine library which would be available to the
Compiler should be stored on & magnetic tape unit. Just which magnetic tape
unit and where on that magnetic tape unit could be decided by each individual
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installation. Necessary information of this type would be stored (before entering
the USE Compiler proper) as & list of parameters in a certain place in core
storage or on the magnetic drum. The endpoint of the compiler was agreed to

occur after the side-by-side listing tape and binary tape had been produced. At
this point the compiler would have finished its job; each installation could then
follow with any procedure they wished.

It was pointed out again that the compiler is designed for either five or six
tape operation--the six tape operation being somewhat more efficient in that it
does not require a second pass over the side-by-side listing tape. In the six-
tape mode the binary tape is produced at the same time the side-by-side listing
tape is produced; in the five tape mode a second pass over the side-by-side tape
is required. ' "

Ramo -Wooldridge agreed to prepare and circulate prior to the next USE Meeting
a complete updated report of the specifications of the compiler.

Progress on Coding Assignments

Remington Rand described the general specifications for a floating point numeri-
cal data output routine. This has been coded for printing on the off-line
high-speed printer. The routine produces 1000 to 1200 lines per minute assuming
8 numbers per line. The program requires 280 storage locations. Speed is

gained at the expense of program length. An on-line routine is also being pre-
pared; it will run about fifty instructions less and will be somewhat slower.
These subroutines require one parameter word in which the operation part contains
the numbérs to be printed per line. The u-address part contains the address of the
first number in the list to be printed and the v-address part contains the number
of lines to be printed. An all zero word prints as a zero in this routine. The
question was raised that in the on-line version of the program the number of the
tape unit would have to be specified. It was agreed that a second parameter word
would contain this information in the v-address part of the word. It was pointed
out that the on-line routine would record no information on tape.

Irv Voltin, RR, said that Remington Rand was coding the floating point USE

common function subroutines using the built-in floating-point feature of the 1103A.
Three of the USE subroutines have not yet been completed, namely the two logarithm
subroutine routines, and the floating point arcsine-arcosine. It is expected

that these routines will be completed and distributed in the near future.

Report on Generalized Print Edit Routine

It had been agreed at the previous USE Meeting that John Spencer., CE, would
provide a written repocrt on a somewhat limited print edit routine in use at the
Army Map Service UNIVAC in Washington, D.C. Spencer presented a report on this
subject at the committee meeting, a copy of which is attached. He also had a

few copies of the formal report on this routine, copies of which were distribution
to the member organizations. After the presentation of this report a brief
discussion followed and some of the points covered are described here. At the

Map Service the tapes to be edited are always rerun, that is, a separate run is
mede on the tapes for the purpose of editing. This is partly because of the

small memory of the Univac Computer. It is possible®that on a computer with a
larger memory one might be able to compile his own special version of a generalized
print edit routine with the main program. A discussion took place concerning
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how much to use a plugboard on the high-speed printer. It appeared that a
generalized print edit routine should assume a one-by-one plugboard. It was
pointed out by Spencer that occasionally it is worthwhile to wire a special
board and this may save up to half the time in printing. Spencer suggested
that the edit routine use a break point in heading blockettes in order to

allow back spacing and reprinting of the material whenever this was required.
It was agreed that Wright Field and the Corps of Engineers would cooperate on .
producing specifications for a generalized print edit routine for tape. output .
and that they would report on their progress in this matter at the next meeting
of the Program Development Committee.

Diagnostic Routines

Voltin, RR, reported that some of the more common diagnostic routines which were
made available through the central exchange for the 1103 computer have now been.
converted for use on the 1103A. These include the bioctal dump, ‘the flex dump ,
the changed word dump modified to work on the high-speed printer, and the RW
Sampler Routine, which is also being rewritten to work on the nigh-sPeed_printer.
It was pointed out that Convair has an address sorting routine which might
possibly be worthwhile modifying for the 1103A. An attempt was made to achieve
some type of parcelling out of the work on the diagnostic routines--however,
little interest was shown here and about all that came out of the. discussion was

a rather innocuous agreement that the various installations would keep.the members
of USE informed at periodic USE Meetings about what diagnostic routines they

were working on or plan to work on. It might be pointed out that the agenda called
for the Standards Committee to discuss diagnostic routines looking toward possible
cooperation on this very important project. RW submitted a writeup prepared by
Robert Beach describing the most used trouble-shooting routines at. RW.along with
some editoriel comment about their utility and ways in which they might possibly
be improved. Copies of this writeup were distributed at the meeting and alse have
been made available thrcugh the Publications Committee. ; AT

The Program Development Committee will meet again October 4 and 5, 1956, in conjunc-
tion with the next scheduled USE Meeting at Ramo-Wooldridge in Los Angeles.

Donn Combelic, Chairman
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MEMORANDUM ' 11 July 1956

SUBJECT: High Speed Printer Edit

The Army Map Service High Speed Printer Edit is not a general purpose edit routine,
however, it handles very adequately a large class of editing problems encountered at
that installation. Various subroutines are used to edit the different types of quanti-
ties encountered such as latitude, longitude, grid coordinates, etc. Editing is always
carried out as a separate run, consequently, the full memory is available for input-
output and instructions. There is ample room in the memory for all edit subroutines now
in use so they are all read in whether needed or not.

One of the first considerations in writing an edit routine for the HSP is to fix
the role of the plug board in printing operations. For a succession of small jobs where
the format changes for each job it is preferable to use a one-to-one board and carry out
all editing in the control computer. Wiring of special boards for each job slows down
the day to day operation. Only one wiring board is used with the AMS HSP paper edit.

A special board is used with a special edit routine when very large printing jobs are
encountered. This has effected a saving of 50% of central computer time over the
regular paper edit. It is not unusual for the running time of the regular paper edit
to exceed 2 seconds per block. Unedited data such as memory dumps can be printed in

a very convenient form by use of a word edit board and its associated paper loop. Each
word is separated by a space, with one blockette to each line. Each block is separated

y several spaces.

The edit routine numbers all pages which is a great aid to the printer operator.
A fast feed symbol is included in the heading format which homes the paper when a
partial page occurs. A printing breakpoint is also included in the heading. When a
printing error occurs requiring a rerun of a page, the operator can find the beginning
of a page by reading backwards without printing until the breakpoint is reached.

The editing routine completes an output tape at the end of the first full page
after 1150 blocks of output are produced. The edit run can be interrupted at any time
by depressing a breakpoint and suitable printouts will occur which allows the run to
be restarted without loss of previous results. In the case of a machine failure
interruption the rerun starts at the beginning of an output tape. If they were re-
doing the routine they would have the printouts occur at every 200 or 300 output
blocks. Since they use a fixed plug board they carry out zero supression in the
subroutine rather than through the plug board. Page heading for a given run can be
changed only by typing in a new heading at a breakpoint. The AMS routine edits data
into fixed columns for a given run. There has been no apparent need for a general
purpose routine which will place data anywhere on the page.

JOHN W. H. SPENCER
Y Corps of Engineers

US Army

ENGBH




1103A ~ THIS IS A USE PROGRAM
PRINT « STATED DECIMAL - OFF-LINE

I.  Purpose:

The purpose of this program is to convert stated binary data to stated

decimal and prepare a magnetic tape to cause the printing of the data

on the Univac High Speed Printer-Plotter.

A.

B.

II. Method:

Each word to be converted to decimal is first made a proper binary
fraction by &ividing by the Aappropriat.e power of ten as indicated
by the scale indices. The binary fraction is converted to decimal
by repeated multiplications by ten using the integral part of each

product to obtain the corresponding !lnivac coded digit.

When six lines of printing have been converted, they are written
on magnetic tape servo number 1 as cne block with a blockette and
interblock spacing of one inch.

This program will print a maximum of 8 eleven digit numbers per
line. Approximately 9,000 lines of printing can be contained on

one 1,500 foot reel of magnetic tape.

The data must be scaled so that B, the number of binary places to
the right of the point, is positive and less than 3. The number
of decimal places, D, which msy be printed to the right of the
decimal point is limited to 10,

cac | Cook

7«10 | reviseo | oate | 1103A « THIS IS A USE PROGRAM
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PRINT « STATED DECIMAL = OFF-LINE | BA=-TOO1 |
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1103A - THIS IS A USE PROGRAM
PRINT = STATED DECIMAL - OFF<LINE

II. Methods (Cont'd)

Successive data words to be printed must be in consecutive locations.

III. Usages
A. Program Entry

The program is entered by basic linkage only by means of the followe

ing commands

10C. OPERATION a ¥ EXPLANAT ION

r RJ t+2 t Jump to the first instruction of
this program.

r+l -~ - - Control is returned here following
successful completion of this
progranm.

Control Datas

Prior to executing the basic linkage command it is necessary to store
the following items of control informations

10C. OPERATION u v EXPLANATION
t+3 N L M Format control worde

N = number of columns to be printed
where O N 8

L = location of first data word te
be printed.

M = number of lines to be printed.

T=10 || Reviseo | oate | 1103A « THIS IS A USE PROGRAM BA-TOOL
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1103A = THIS IS A USE PROGRAM
FRINT - STATED DECIMAL - OFF-LINE

IIT, Usage: (Cont'd)

Control Data: (Cont'd)

10C. OPERATION u b4 EXPIANATION
tds - Do Bo Scale indices - one per column to
be printed.
t45 - Di Bi Di = mumber of decimal places to be
' ' ' printed right of the point where
’ t ' 0 Di 10
t+ll - D7 B7 Bi = number of binary places to the

right of the point in the
original data where 0 Bi 3%

C. Program Results:

This program prepares, on uniservo l, a magnetic tape conuihing the
data converted to Univac code written in fixed block form at a dene
sity of 128 lines per inch and blockettes and interblock spaces of

one inch,

This tape, when listed on the Univac High Speed Printer-Plotter, will
yield a rectangular array N columns wide and M lines long. Each

- item printed may contain a total of 12 characters including 10 deci-

mal digits and a decimal point (these may be 1l decimal digits if
the item is an integer greater than 1010-1) plus a sign if the item
is negative. No zeros are printed to the left of the most sigmifie
cant digite.

Printing may be accomplished with a standard 120-120 printer panel.

cac | Cook T=10 REVISED PATE | ]J103A -« THIS IS A USE PROGRAM BA
CHECK PRINT - STATED DECIMAL « OFF«LINE - T001
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1103A - THIS IS A USE PROGRAM

PRINT -« STATED DECIMAL - OFF-LINE

IIT. Usage: (Cont'd)

De Mt Data:
Data to be printed must be in consecutive locations in the magnetic
core or magnetic drum. These data are printed consecutively from
left to right and top to bottom.
E. Auxilliary Program Required:
Nons
?. Program Storage Requirements:
STARTING LOCATION NO. OF WORDS
LM DEC.  oCm. DEC.  geT
Program including t t 322 502
erasable storage
Program without t t 81 . S
erasable storage
Instructions t t 157 235
Program constants t+157 t+235 2 30
Erasable storage t+181 t+265 1 215
G. QOperating Controls:
This program does not make use of the alarm exit. No error codes
are used.
cac | Cook T=10 | reviseo | oare [ 1103A - THIS IS A USE PROGRAM :
o PRINT = STATED DECIMAL = OFF-LINE BA=T001
APPD USE
ATED BOEING AIRPLANE COMPANY PAGE I
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1103A - THIS IS A USE PROGRAM
PRINT - SELECTED DECIMAL - OFF<LINE

III. Usage: (Cont'd)

G. QOperating Controls: (Cont'd)

2.

Tape servo number 1 must be ready to accept information written

in the fixed block mode.

3. There are no stops within this program.
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Fomington Fland Univac Miowar 69801

DIVISION OF SPERRY RAND CORPORATION
1902 WEST MINNEHAHA AVE
ST. PAUL W4, MINNESOTA

September 26, 1956

Jo: USE Members
Suybject: OComments on Proposed USE Standards

Enclosed is a digest of the comments received by Earl C. Joseph (RR)
of the Standards Committee on a proposal for USE Standards on the topics of
Service Library, High Speed Printer Plugboard and Magnetic Tape Handling
Methods. This proposal was submitted to the membership for ccnsideration
27 July 1956. :

You are again urged to review the original proposal along with
these comments.

Leo Kennedy
Information Science Dept.




COMMENTS ON REMINGTON RAND UNIVAC

0 Proposed USE Standards
1. Mﬁz
D, Combelic, RW In general this seems O.K. and is, of course, quite similar
R. Perkins to what we have been using on the 11C3. We would suggest, how-

ever, that cells starting at 40000 rather than those at 70000 be
used for the service routine entrances with 4C020 and 4CC21 re-
placing 700CC and 70001 as the common exits. (The service rou-
tines themselves would be in the 7000C region as you propose.)
If these changes were made we believe the system you describe
would be completely compatible with a package which we have al-
ready prepared for the 1103A. Our package contains many of the
gervice routines which you suggest, namely psper tape input and
output, binmary card input and output, memory dumpe to octal cards
and paper tape, a changed word dump (1024 words only), a selec-
tive trace, an alarm routine, etec.

Incidentally there should probably be only one diagnostie
routine normally entered from library subroutines. A code word
would be left in the accumulator if necessary to differentiate
among types of errors in one subroutine,

R. G. Tantzen (HO) The proposed common exit for library routines will have the
consequence that two different return jump instructiocns have to
be coded in a program, namely:

0 RJ SUB + 2 SUB for subroutines, and
RJ 70000B SERV for<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>