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PREFACE

This volume records in part the technical material presented at
the COMMON Meeting held in New Orleans, November 28, 29 and 30, 1966.
A number of committee reports and discussion session summaries are also
included. No attempt has been made to include all discussions dealing
with the reorganization of COMMON since this topic will be included in
subsequent issues of the Secretary's Report.

A real and permanent contribution to this COMMON Meeting is the
technical material contained in this volume, Credit for this must go
to the authors and the various session chairmen,

Special acknowledgment is due the Local Arrangements chaimman,
Mr. Earl Dobbs, and his entire team,

I would also like to thank Mrs. Linda Bower, who typed the many
iterations of the agenda and assembled this proceedings.

Wiltz P, Champagne, Jr.
Program Chairman
COMMON - New Orleans, 1966
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New Orleans COMMON - Anniversary Meeting
AGENDA
November 28, 29, 30, 1966

Headquarters Room 261

IBM 1130 = Room 263
Sunday, November 27, 1966
T:00 -~ 10:00 p. m, Registration - Upper Mezzenine
Monday, November 28, 1966
7:00 = 8:30 a, m, Registration - Upper Mezzanine
T7:30 - 8:30 a, m, New Member Breskfast, Dutch Treat
8:30 - 10:00 a, m, Session M=l
M=1l,1 General Session
Chairmen, D, A, Jardine
‘:} Presidential Salon, Lower Mezzanine
10:00 - 10:30 a, m. Coffee - Imperial Salon, Lower Mezzanine
10:00 = 11:00 a, m, Ladies Hospitality Coffee - Pavilion Room,
First Floor
10:30 = 12:00 a, m. Session M-2

Divisional Meetings

M=2,1 Systems Division
Chairmen, James Stansbu
Presidential Salon, Lower Mezzanine

M-2.,2 Applications Division
Chairman, Frank Maskiell
Terrace Suite # 1 & 2, Sixth Floor

M=2,3 Administration Division
Chairmen, Laura B. Austin

Terrace Suite # 4, Sixth Floor

M-2.,4 1Installation Management Division
Chairmen, Paul A, Bickford
Meeting Room # 10, Second Floor

’ 12:00 = 1:30 p. m, Luncheon, inclﬁded in Registration
” Tulane Room, Lower Mezzanine




1:30 - 3:C0 p. m.

3:00 - 3:30 p. m.

3:30 - 5:00 p. m.

Session M-3

M-3.1

M-3.2

M-3.3

M-3.4

M-3.5

M-3.6

M-3.7

M-3.8

1800 TSX Committee, By Invitation Only,
Chairman, C. Pearson
Meeting Room # 3, Second Floor

1800 Systems Project I
Chairman, Open
Meeting Room # 4, Second Floor

1800 Systems Project II
Chairman, Open
Meeting Room # 5, Second Floor

1130 Systems Papers

Chairman, Peter J. Woodrow

Meeting Room # 2, Second Floor
See below for list

1620 Systems Papers

Chairman, James Stansbury

Terrace Suite # 1 &€ 2, Sixth Floor
See below for list

Applications Division
Chairman, Frank Maskiell
Meeting Room # 10, Second Floor

360 Systems Project
Chairman, Richard Pratt
Perrace Suite # 4, Sixth Floor

Installation Management and Personnel
Training '

Chairman, Faul A. Bickford

Meeting Room # 9, scoond Floor

Coffee - Imperial Salon, Lower Mezzanine

Session M-4

M-4.1

M-4.2

M-4.3

1800 TSX Committee, By Invitation Only
Sesgion M-3.1 Continued
Mecting Room # 3, Second Floor

1800 Systems Project I
Sessicin M~3.2 Continued
Meeting Room # 4, Second Floor

1800 Systems Préject II
Session M-3.2 Continued
Meeting Room # 5, Second Floor




o

3:30 - 5:00 p. m.
Continued

6:00 - 7:00 p. m.

M-u 0“

.M‘“‘cs

M-4.6

M-4.7

M-4.8

1130 Systems Papers

Session M-3.4 Continued

Meeting Room # 2, Second Floor
See below for list

1620 Systems Project
Chairman, James Stansbury .
Terrace Suite # 1 € 2, Sixth Floor

S. S. P. Application Division
Chairman, Frank Maskiell
Meeting Room # 10, Second Floor

360 Systems Project
Session M-3.7 Continued
Terrace Suite # 4, Sixth Floor

1620 Application Papers

Chairman, Guy George

Presidential Salon, Lower Mezzanine
See below for list

Cocktail Hour, Royal Salon

8:30 - 10:00 a. m.

Tuesday, November 29, 1966

Session T-1

T"lol

T-1.2

T-l.3

T-1.4

- T-1.5

Utilities Project
Chairman, E. J. Orth, Jr.
Meeting Room # 2, Second Floor

1800 Systems Director-Advanced, Tutorial
V. Boyer, IBM

Chairman, C. Pearson

Meeting Room # 4, Second Floor

1800 Papers

Chairman, C. Pearson

Meeting Room # 5, Second Floor

Session Starts at 8:45 a. m.
See below for list

Commercial Subroutine Package (FORCOM)
1130 Systems, R. K. Louden, IBM
Chairman, Peter J. Woodrow

Meeting Room # 3, Second Floor

‘Languages Project

Chairman, James Stansbury
Meeting Room # 9, Second Floor




8:30 = 10:00 a, m,
Continued

10:00 - 10:30 a, m,

10:00 « 11:00 a. m,

10:30 - 12:00 a, m,

12:00 = 1:30 p. m,

T‘loé

T'loT

University Education Papers

Chairman, Marv Goldbert

Meeting Room # 10, Second Floor
See below for list

360 Papers Systems

Chairman, Richard Pratt

Terrace Suite #E, Sixth Floor
See below for list

Coffee ~ Imperial Salon, Lower Mezzanine

Ladies Hospitality Coffee - Pavilion Room,

First Floor

Session T=2

T=2,1

T=2,2

T‘2'3

T-Q.h

T‘205

Tw2,6

T=2.7

Iunch

Utilities Project
Session T-l,1 Continued
Meeting Room # 2, Second Floor

1800 Systems Director
Session T=-1,2 Continued
Meeting Room # 4, Second Floor

1, 1800 Education Plans, G. Wolf, IBM

2. 1800 Available RPQ's and Specisal Systems,
F, Schneider

Chairmen, Paul Bickford

Meeting Room # 5, Second Floor

1. Small University Accounting Systems,
Peter Rhodes, IBM

2. 1130 User Experience Panel

Chairman, Peter J. Woodrow

Meeting Room # 3, Second Floor

1620 Information Retreival Papers

Chairman, James R, Oliver

Terrace Suite # 1 & 2, Sixth Floor
See below for list

University Education Project

Chairman, Marv Goldberg
Meeting Room # 10, Second Floor

360 Systems Project
Chairmen, Richard Pratt
Terrace Suite #4, Sixth Floor

o



1:30 - 3:00 p. m. Session T-3

0 T-3,1 Utilities Project
Session T-1.1 Continued
Meeting Room # 2, Second Floor

T-3.2 1800 I/0-Advanced Tutorial, B. Landeck, IBM
Chairman, C. Pearson
Meeting Room # 4, Second Floor

T-3.3 1800 Prospro, H. Bass,"EBM
Chairman, Open
Meeting Room # 5, Second Floor

T-3.4 1130 Papers
Chairman, Peter J. Woodrow
Meeting Room # 3, Second Floor
See below for list

T-3.5 1620 Math € Statistics Papers
Chairman, Jack Testerman
Terrace Suite # 1 & 2, Sixth Floor
See below for list

T-3.6 General Interest 1620 Papers
Chairman, Greg Payne
Terrace Suite # 4, Sixth Floor
m See below for list

T-3.7 Panel on T/S vs. Stand Alone
Chairman, D. A. Jardine
Meeting Room # 10, Second Floor

3:00 - 3:30 p. m. Coffee - Imperial Salon, Lower Mezzanine

3:30 - 5:00 p. m. Session T-4
T-4.} Utilities Project
Session T-1.1 Continued
Meeting Room # 2, Second Floor

T-4.2 1800 I/0-Advanced Tutorial
Session T-3.2 Continued
Meeting Room # 4, Second Floor

T-4.3 1800 Absolute Coding Examples
" Chairman, C. Pearson
Meeting Room # 5, Second Floor

T-4.4 1130 Continuous System Modeling Program,
20 minutes, Robert D. Brennan, IBM
Chairman, Peter J. Woodrow
Meeting Room # 3, Second Floor
Demonstration after talk in Room 263




3:30 - 5:00 p. m.
Continued

T-4.5 Open Board Meeting
Chairman, D. A. Jardine
Terrace Suite # 1 &€ 2, Sixth Floor

T-4.6 Engineering Papers
Chairman, Guy George
Meeting Room # 10, Second Floor
See below for list

T-4.7 1620 Data Processing Papers
Chairman, Mrs. Carol Hall
Terrace Suite # 4, Sixth Floor

See below for list

8:30 - 10:00 a. m.

10:00 - 10:30 a. m.

10:00 - 11:00 a. m.

Wednesday, November 30, 1966

Session W-1

W-1.1 1500 Computed Assisted Instruction (CAI),
' Dr. J. L. Stone
Chairman, Frank Maskiell
Meeting Room # 3, Second Floor

W-1.2 1800 Systems Project
Chairman, C. Pearson
Meeting Room # 4 & 5, Second Floor

W-1.3 Contributed Program Library, F. A. Merks, IBM
Chairman, Laura Austin
Meeting Room # 9, Second Floor

W-1.4 Conversion Project (Systems)
Chairman, James Stansbury
Meeting Room # 2, Second Floor

W-1.5 1620 Application Papers-Operation Research
Chairman, James R. Oliver
Terrace Suite # 1 & 2, Sixth Floor
See below for list

W-1.6 Engineering Papers
Chairman, John Meriwether
Meeting Room # 10, Second Floor
See below for list

Coffee - Imperial Salon, Lower Mezzanine

Ladies Hospitality Coffee - Pavilion Room,
First Floor




10:30 - 12:00 a. m.

©

12:00 - 1:30 p. m.

1:30 - 3:00 p. m,

3:00 - 3:30 p. m,

Session W-2

W-2.1 University Education Project
Chairman, Marv Goldberg
Meeting Room # 9, Second Floor

W-2.2 1800 Systems Project
Session W-1.2 Continued
Meeting Room # 4 &€ 5, Second Floor

W-2.3 1Impact of Standards on Computer Users,
J. Farley, IBM
Chairman, Paul Bickford
Meeting Room # 3, Second Floer

W~2.4 General Interest Papers
Chairman, Mrs. Carol Hall
Meeting Room # 2, Second Floor

See below for list

W-2.5 1620 Applications Papers
Chairman, Greg Payne
Terrace Suites # 1 § 2, Sixth Floor
See below for list

W-2,6 Civil Engineering Papers
Chairman, Open
Meeting Room # 10, Second Floor
See below for list

Lunch
Session W-3
W-3.1 Systems Division

Chairman, James Stansbury
Terrace Suites # 1 & 2, Sixth Floor

W-3.2 Applications Division
Chairman, Frank Maskiell
Presidential Salon, Lower Mezzanine

W-3,3 Administrative Division
Chairman, Laura Austin
Meeting Room # 10, Second Floor

W-3.4 Installation Management Division
Chairman, Paul Bickford
Meeting Room # 2, Second Floor

Coffee - Imperial Salon, Lower Mezzanine




3:30 - 5:00 p. m.

Answers to Sound Off Held During General Session
M-1

Chairamn, D. A. Jardine

Presidential Salon, Lower Mezzanine

»

€
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USER & IBM CONTRIBUTED FAYERS

m Section Title and Author

M-3.4 1. "113C MYonitor" - Gene Lester - IBM - 60 min.

2. "1130 Compiler'" - Dion Johnson - IBM - 30 min.

M-3.5 1. "SYMTRAN: The Addition of Formal Algebraic
Manipulative Capabilities to FORTRAN with Format" -
Mary Clo Carey - University of Southwestern
Louisiana - Elementary - 25 min.

2. "A Processor for both SPS and FORTRAN'" - James
R. Oliver and Guy George - University of
Southwestern Louisiana - Intermediate - 20 min.

3. '"University of Mississippi Floating Point
Subroutines" - Richard D. Ross - University of
Mississippi - Elementary - 25 min.

4. "A Computer Plotting Language" - James R. Oliver
‘:j and John McMahon - University of Southwestern
Louisiana - Intermediate - 20 min. '

M-4,4 1. "1130 Compiler", continued for M-3.4 - Dion
Johnson - IBM - 30 min.

2. "1130 Disk and Card Programming Techniques" -
Krauf - IBM -~ 60 min.

l M-4.8 1. '"Relocatable Data-Conversion Subroutines for

| 1620 SPS II" - W, Norris Tuttle - General Radio
‘ Company - Intermediate - 20 min.
|

2. '"Teletype Input to the 1620 on an Interrupt Basis
While Operating Under Monitor I" - Prof. Don Box,
James H. Hughes and Hugh B. Kerr - Tennessee
Technological University - Intermediate - 20 min.




Section

Title and Author

M-4.,8, contd.

T-1.3

T-1.6

T-1.7

T-2.5

"General Format Conversion Program' -
Robert B. Balder - Rockville, Maryland -
Intermediate - 25 minutes

"General Card to Printer Program'' - Janet
Allen - PIONEER Computing Department -
Eléméfitary -=-25 minutes

~ "Hybrid Computer Simulates Stell Process" -
Everett L. Keener - Applied Research
Laboratory, U. S. Steel - Elementary - 30 minutes

"Computer Requirements for the Undergraduate
College" - Robert C. Bushnell - Oberlin
College - Elementary - 30 minutes

"Computerized Library Circulation' - Guy George
University of Southwestern Louisiana - Inter-
mediate - 20 minutes

"USL Student Scheduling" - Jack D. Testerman
and Earl K. Turner, Jr. - University of
Southwestern Louisiana - Intermediate - 30 minutes

"Scientific Computing at an Astronomical
Observatory, FORTRAN lLanguage Timings on
360/30, 360/40 and 360/50" - Robert L. Shutt -
National Center for Atmospheric Research -
Elemeptary - 15 minutes

"FORTRAN Debugging on the IBM 360" - James
S. Taylor - Systems Analysis Department -
Intermediate - 45 minutes

11620-360 Simulation" ~ H. Klissen - IBM -
30 minutes

"A Diagnostic Case Presentation Program" -
Roger Gudobba, James L. Grisell, and Peter
Beckett - Detroit, Michigan - Intermediate. -

30 minutes

10

) W'
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Section

Title and Author

T-2.5 Contd.

T-3.4

T-3.5

2. "An Information Storage and Retrieval System
for Radiological Surveillance Data’ - Nancy
A. Paquin and Claudette Thompson - Rockville,
Maryland - Elementary - 30 minutes

3. '"RAGE - An Inforamtion Retrieval Language® -
Jack D. Testerman and Joseph B. Tinker -
University of Southwestern Louisiana -
Intermediate - 30 minutes

1. "On-Line Debugging on the IBM 1130' - Peter
J. Woodrow - Princeton, New Jersey - Inter-
mediate - 45 minutes

2. "1130 Data Presentation System, Graphic-
Plotting Language'' - Richard E. Weber -
IBM Manufacturing Industry Development -
Advanced - 45 minutes

1. "A Disk-Oriented Cross Tabulation Program" -
Donald L. Wright - Georgetown University -
Intermediate - 30 minutes

2. "Sampling with Unequal Probabilities and Without
Replacement’ - Ronald G. Kleibrink - University
of Texas, Medical Branch - Intermediate -

15 minutes

3. "Estimation of Power of F Test by Patnaik's
Approximation' - Sudhir N. Dalal - University
of Texas, Medical Branch - Intermediate -

15 minutes

4. "Reliability Predictions Using an IBM 1620
Computer" - M. J. Cunniffe and W. H. Bleuel -
Rochester, New York - Intermediate - 30 minutes

1. ‘"Computer Assisted Painting’ - James R. Oliver -
University of Southwestern Louisiana -
Elementary - 20 minutes

2. ‘“Computational Linguistics Program" - James
R. Oliver and Sam Baty - University of
Southwestern Louisiana - Elementary - 20 minutes




Sectidn .«

Title and Author

T-3.6, Contd.

T-4.6

T=4.7

W-1.5

W-1.6

3. '"Useful Hints for Writing High-Speed

Compilers'" - R. S. Milner - University
of the West Indies - Intermediate -~
45 minutes

"Three-~-Dimensional Plotting Using the

IBM 1620 and CALCOMP 564 Plotter' -

R. G. Nelson - Bell Telephone Laboratories
Intermediate - 30 minutes

"DRAFT" - J. R. Birdwell - Dow Chemic&l
Company - Elementary - 45 minutes

"The 1620 as a Data Collector” -
Robert L. Shutt - Sacramento Peak
Observatory - Intermediate - 30 minutes

“An Alumni Records System for the 16207 -
William L. Paxton - Bucknell University -
Intermediate - 30 minutes

"Student Record Keeping by Computer" -
James.R. Oliver, Russell Schouest,

and Ronald DeKerlegand - University
of Southwestern Louisiana - 20 minutes

"Network Analysis in Health Program
Management'" - Norman L. Dunfee -
Rockville, Maryland - Intermediate -
30 minutes

"The Analysis and Design ol a Standarized
Program for Continuous Forest Inventory! -
John F. Jewell - Michigan Technological
University - Intermediate - 30 minutes

"Project Management - Status Simulator” -
Ernest R. Johnson - General Motors
Institute - Intermediate - 20 minutes

“A Subroutine Set for Automation of Logic
Circuit Design” - Peter Schneider -
Watson Research Lab, IBM - Intermediate -
S50 minutes '
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Section

Title and Author

W-1.6 Contd. 2.

W-2.4 1.

w“"2-5 lc

W-2.6 1.

"Engineering Algorithm Decoder' -

John R. Ruckstuhl, Mervin C. Budge,

and Larry J. LeBlanc - University of
Southwestern Louisiana - Intermediate -
50 minutes

‘German-English Translation on the IBM
1620 Computer” - James A. Lawler and

Mrs. Mary C. Kerr - The Tennessee
Technological University - Intermediate -
40 minutes

"A Self-Organizing Program' - James R.
Oliver - University of Southwestern
Louisiana ~ Intermediate - 20 minutes

'"A New Type of Random Number Generator -
R. G. Fryer - Sylvania Electronic Systems
Williamsville, New York, 14221 -
Elementary - 30 minutes

'"Computer Programs for Material and
Process Selection - Donald J. King -
Flint, Michigan - Intermediate -

45 minutes

‘‘Management Simulation Games' - Dr. R. L.

Jensen - Emory University - 30 minutes

“Computer Analysis of Pipe Stress' -

T. E. Bridge -~ Philadelphia, Pennsylvania
Technical - 45 minutes

“On the Efficient Solution of Large

Structures" - Norris L. Hickerson -
Tennessee Technological University -
Elementary - 20 minutes
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Adninistration Division
November 28, 1966

The Administration Division held an organizational meeting at which the
objectives and scope of the Division and projects were discussed. There
were 18 people in attendance.

By direction of the Executive Vice-President under the full Executive
Board, the Administration Division will have broad responsibilities for
all activities which are necessary to operate COMMON as an organization.
The Division will carry out these responsibilities thmugh projects under
the following categories:

Program Library
Reference Manual
Meeting Plans
Communications

Each project is further defined below.

A. Program Library - Scope and Objectives.
1. Act as a steering committee in all matters pertaining to program

information distribution from the IBM Distribution Center with
the following guidelines:

a. Determine program and documentation standards for customer
contributed programs.

b. Maintain clear channels with IBM for customers to obtain
contributed programs directly.

c. Establish procedures for review of contributed programs and
their subsequent certification or decertification.

2. Scope will cover program information distribution for 1620, 1130,
1800, and 360. COMMON members from the 360 area will work with
representatives from GUIDE and SHARE and IBM in a Jjoint effort.
The representatives for the other machines will work with IBM
Program Information Department representatives.

B. Reference Manual - Scope and Objectives.

1. Present to all member installations the information necessary to
understand the organizational structure, the obligations and
advantages of membership, and the standards set forth by COMMON.

2. Scope of the Reference Manual will cover:
ao By-LaWS-

b. Lists of officers and Executive Board members.

-1-
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c. Membership list.

d. List of current projects and their directors and the
latest progress reports of project activity.

C. Meeting Plans - Scope and Objectives.

1.

2.

To coordinate the planning of all COMMON meetings with the ob-
jective of presenting a unified program of interest to all mem-
bers and fostering the continuation of existing projects and
initiation of new projects.

This project will guide the individual Progream and Arrangements
chairmen and assist them in every way possible.

D. Communicetions - Scope and Objectives.

l.

2.

The scope of this project is twofold, communications with members
and inter-user group communications.

For communications with members the project shall be responsible
for distributing through the International Secretary all corres-
pondence, project reports, and submitted articles or items deemed
to be of interest to the general membership. This will also
include announcements from the Executive Board, ballots, and infor-
mation from other users groups.

Inter-user group communications will be handled by a member of

the Executive Board and will include receiving and giving of
information pertinent to other users groups in our relations with
IBM and professional groups such as ACM and the American Standards
Association. Information deemed to be pertinent to the membership
will be forwarded by this project to the International Secretary
for inclusion in the Secretary's distribution.

The following Pro tem chairmen were selected for this Division:

Contributed Program Library - PREP Forms

Miss Gaye Baber (145k)

Research Division

National Education Association

1201 16th Street, N.W.

Washington, D. C. 202 223-9400

Reference Manual

B. Roswell Russell (3363)
College of Wooster
Wooster, Ohio L4691

-
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Inter Users Group Communications
J.U.G, Inter Library Exchange
Walter A. Delegall

Schering Corporstion
Bloomfield, N. J.

£
¢
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Meeting

Administration Division

Attendees

Charles E. Maudlin, Jr.

Gaye M. Baber

Robert B. Balder

Norman I,. Dunfee

Walter A. Delegall
Maxwell Marks
Robert H. Wilkin
J.AN. lee

B. Roswell Russell
P. Ionergan
Arthur ¥F. Hallem
Fred Caprez

Carol A. H., Hall
James R. Oliver
John F. Keller
Joyce E. Stout
Stanley G. Knight

Robert C. Allen

November 28, 1966

Indiana State University, Terre Haute,
Indiana

National Education Assoc., Washington, D.C.

U. S. Public Health Service, Div. of
Radiological Health, Rockville, Md

U. S. Public Health Service, Div. of
Radiological Health, Rockville, Md

Schering Corporation, Bloomfield, N.J.
IBM Corporation, White Plains, N.Y.
Hooker Chemical, Niagara Falls, N.Y.
University of Mass., Amherst, Mass.
College of Wooster, Wooster, Ohio

IBM Corporation, White Plains, N.Y.
Firestone Tire and Rubber, Akron, Ohio
Tacoma City Light

Touisiana State Univ., Baton Rouge, Ia.
Univ. of Southwestern Ia., lafayette, Ia.
ILoyola Univ., New Orleans, Ia.

Dow Chemical, Midland, Michigan
Trunkline Gas, Houston, Texas

University of Victoria, Victoria, B.C.,
Canada




PRELIMINARY REPORT OF THE
TSX REVIEW COMMITTEE

Presented at:
COMMON Meeting
New Orleans, Louisiana

November 30, 1966.

Members:

Wayne Barnes
Dick Edsall
Cliff Foerster
Max Felix
Charls Pearson
Sterling Weaver

Gio Wiederhold
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INTRODUCTION

This 1s a preliminary report of the Time-Shared Executive
System for the IBM 1300 Data Acquisition and Control System
by the joint TSX Review Committee (TSXRC). COMMON, IBM
and SHARE participated in this review. GUIDE was invited
to participate but did not elect to do so. The report has
been reviewed by IBM for accuracy.

The reader should be aware that the comments in the following
sections, for the most part, are concerned with functional
aspects of the system rather than performance characteristics.
The report is critical in tone since the Committee felt its
Jjob was to discover and report potential deficiences in TSX
rather than iterate and praise the desirable features, of
which there are many.

19
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PHILOSOPHY

Early in the Commitice's investigation of TSX, three important
subjects were discusccd. These three subjects continually re-
appeared. The Committee believes that they have a major impact
on the design of an operating system. As such, the Committee
strongly recommends that Users Groups provide definite input on
these areas.

The first involves the trade-off between Multiprogramming and
Core Exchange methods. The TSX Committee agrees that multi-
programming, as a design objective, 1s necessary for some
applications and extremely desirable for the user who is
willing to buy a 32K multi-disk drive system. The Committee's
definition of multiprogramming is:

Several independent programs residing concurrently within a
single main computer storage that makes maximum use of all
available machine cycles by transferring control between programs
based on some form of priority and the availability of both
process and system I/0 devices.

For systems with 8K or 16K memory, the core exchange method,
such as TSX, is adequate for many applications and utilizes core
more efficiently. However, this is generally at the expense of
throughput due to the problem of overlapping I/O.

Secondly, there is the distinction between process and non-
process Jjobs. The Committee agrees there are installations
where it is difficult to make a distinction between process and
non-process Jjobs and also there are times when non-process Jjobs
may have higher priorities than process Jjobs. However, other
installations require a more rigorous discipline and distinction
in the area.

The manner in which Time-Sharing is utilized in a 'particular
installation determines, to a great extent, whether a dlstlnctlon
between process or non-process should be made

The third subject involves the type of installation and/or
applications, of which there are many. For example:

Dedicated installations
Integrated installations
Mature applications

Research oriented applications
Laboratory data acquisition.

Ul F=w -

The type of application for which the system is intended controls
many of the design considerations. The Committee feels that
system modularity is the key concept involved here, but questions
whether it is the answer to all problems of this type.

L
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The TSX Review Committee recognizes the need to establish a more
effective relationship between User Groups and IBM so that a match
between user requirements and future operating systems can be
achieved.

ke

1800 TSX SYSTEM GENERATION

INTRODUCTION

This report is based on a review of Phase I TSX Systems Generation.
Any changes in generation of TSX Phase II are anticipated to be
minor. '

System Generation is a process, or series of steps, that
generate the TSX system for the 1800. The main purpose 1is to
process certain routines and build the various components which
comprise the TSX system and construct the system on the resident
disk file. Ideally the only role that the user should have to
perform in System Generation would be to define his physical
system parameters and assign interrupt levels. The actual
building or generation of the TSX system should be handled
through the 1800 by a series of system programs that require
little or no intervention by the user.

METHOD

The method used in generation of 1800 TSX is to provide the user

with a set of detailed procedures that will provide step-by-step
instructions from card box to on-line processor. There are M“\
approximately 80 (at last count) of these detailed steps that &
must be performed by the user. In addition, the procedures

involve much card manipulation, hand filing of cards, and also

involve settings of data, sense, and program switches. The

format of the relocatable object decks used for constructing TSX

is identical to the format of object decks derived from the TSX

FORTRAN and Assembler.

PREPARATION

It is advisable to thoroughly review the entire written procedure
before attempting System Generation. The step-by-step
instructions, dictionary of all error messages, as well as the
formats for all control cards, are presented in the 1800 Operating
Procedures, C26-3754. Sinece the control cards define the entire
system to TSX, including interrupt levels, considerable care
should be exercised in the planning and preparation of these cards.

REQUIREMENTS
Machine - 8192 words of core, 2310 disk, 1442 card read-
punch, 1053 or 1443 or 1816 printer.
Time - QSystem Generation time varies considerably
based on individual specifications. Initial |
system generation requires a minimum of {E}

approximately 3 hours:

-5-
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a) 1/2 hour system load time.

b) 1-1/2 hours Task Assembly (including
1443 output).

c) 1 hour System Director assembly.

Subsequent skeleton builds involve the time
required for the recompiling or assembling of
user subroutines on line and approximately a
5 minute off-line time to perform the actual
skeleton build function prior to new process
cold start.

RESTRICTIONS

Skeleton Modification

While relocatable programs can be deleted and replaced on
line by the Disk Utility Program (DUP) there is no known
method of modifying any features of the TSX skeleton on
line. Changes in the skeleton area (including user
written skeleton interrupt routines) will require an off-
line skeleton build. .

System Area Modification

Any modifications (including IBM distributed modifications)
of the following system areas must be done off-line using
the system loader.

FORTRAN Core Load Builder
Assembler Error Detection Prog.
Disk Utility Prog. Supervisor

Simulator Cold Start Prog.

However, modifications to the subroutine library may be
performed on-line through the Disk Utility Progran.

Logical Unit Number

The logical unit numbers (LUN) associated with FORTRAN I/0
statements must be assigned during System Generation.

There is no way of reassigning the LUN at program execution
time.

CONCLUSION

l.

Initial System Generation involves many manual procedures
that the user must perform. The more manual intervention
required the greater the chance of error.

Modification to the skeleton area and many of the system
programs requires the user to go off-line. This will present
a major problem to some totally on-line users (off-line means
not controlling process).
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3. Logical unit numbers (LUN) cannot be assigned at program
execution time. This restriction should be removed to
facilitate exchange of programs between users.

RECOMMENDATIONS

1. Possible development of an IBM SyStem,Program for multi-
drive users that would build a user 1800 TSX system from an
IBM supplied TSX Nucleus and user defined system parameters.

2. Modification and rebuilding of the TSX system should be
possible on line under control of TSX.

3. A control card method should be developed to assign logical

unit numbers at program execution time.

°
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1800 TSX SYSTEM DIRECTOR

INTRODUCTION

The system director directs the handling of interrupts, mainline
process programs and error routines and makes the system available
to the non-process monitor.

METHOD

The system director resides in core at all times as part of the
skeleton. It is read from disk only during a cold start or EAC
re-load operation. Primary entry is from internal and external
hardware interrupts and calls from the user's programs. The
principle components are (see also Figure 1):

a MIC Master Interrupt Control
b PSC Program Sequence Control
c TSC Time Sharing Control
d ITC Interval Timer Control
e EAC Error Alert Control
f Mainline Core Load Queue Table
g Level Work Areas
A. The MIC (Master Interrupt Control) is a re-entrant routine.

It directs all hardware interrupts (internal, I/0 and
external) and programmed interrupts to the desired
routines. Control returns to MIC as long as unserviced
interrupts exist.

Interrupts are directed by fixed words in lower core (addr.
11 and up) to the individual Level Work Areas in the
skeleton (104 words - one area for each interrupt level)
where indicators are set and the index registers are saved.
Control is then transferred to MIC which first saves  the
accumulator and the status word for the interrupt level
already in process. The ILSW for the interrupt level to
be serviced is sensed. A branch is made via the Level
Work Area through the Interrupt Branch Table (IBT) residing
within each core load in transient core. From the IBT I/0
interrupts are directed to the required routine. For ‘
Process interrupts, MIC is re-entered to sense the PISW. A
skeleton resident Interrupt Core Load Table (ICLT) is
assoclated with each PISW. The ICLT indicates for each bit
in the PISW one of the four possible methods for servicing
~the interrupt and it contains the required addresses.

1 In-core-with-skeleton :

2 Out-of-core interrupt core load
3 In-core-with mainline

L Record

Methods 3) and 4) may require different information in the

_8-
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ICLT from one core load to another. The Program Sequence
Control PSC makes the necessary changes to the ICLT when

the core load is read into core. It obtains the
information from the Interrupt Status Table (IST) which
resides with each process mainline.

The number of interrupt levels to be serviced must be defined
at system generation. Not all the levels defined must be
used. The user can, and in fact should, make allowance for
future expansion. Should it be necessary in the future to
change the number of defined interrupt levels, all core loads
without exception will have to be reassembled. This is
because the Interrupt Branch Table (IBT) and the Interrupt
Status Table (IST) which reside with the core loads have to
be amended accordingly. If the ICLT contains no specific
information, the interrupt is recorded by default.

Recorded interrupts can be interrogated and reset by the

QIFON call in any user written routine, interrupt or mainline.

They can also be reset by the execution of a CALL CLEAR.

Whenever an out-of-core interrupt core load is being
processed, TSX will mask all other interrupt levels for

which out-of-core servicing has been specified. There is

no software queueing facility for out-of-core interrupt core
loads. The core exchange operations wait pending completion
of all I/O operations which depend on parameters or data
areas in transient core.

The PSC (Program Sequence Control) is responsible for the
orderly transfer of control from one core load to the next.
A core load may also temporarily be saved on disk pending
the processing of another core load (CALL SPECL, CALL BACK)-.
All PSC functions are restricted to process mainline core
loads.

The next core load to be executed is indicated to PSC by the
execution of CALL CHAIN or CALL SPECL statements or by the
VIAQ subroutine.

Though the queue table itself 1s part of the System Director
the qu’eue statements QUEUE, UNQ, QIFON AND VIAQ are designed
as subroutineswhich can be kept in skeleton or with the main-
line at the user's discretion. Processing of mainline is
not suspended as a result of queuing a higher priority main-
line.

Multiprogramming was not part of the objectives of TSX.

Some degree of time sharing is achieved by the core exchange
method under TSC (Time Sharing Control) which is entered from
the execution of a CALL SHARE. This statement may be part
of the user's process program intended for special
applications where time sharing is desired without the use of
the queueing technique. The VIAQ also contains this state-
ment for execution when the queue table is empty. As a
result, the process core load which is in progress or has

@
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just been completed, is saved on disk and control is
transferred to the nonprocess monitor or the nonprocess
core load if one has been previously interrupted and

stored on disk. The computer remains in the nonprocess
mode for a user specified time unless a CALL ENDTS is
eXecuted by an interrupt routine. As a result, a complete
core exchange again is made and the process program is
pursued at the instruction following the CALL SHARE.

When located in the VIAQ subroutine, it may simply result
in a loop back to CALL SHARE, if the queue is still empty,
followed by another core exchange. All waits are performed
in the nonprocess mode.

The programmer of the nonprocess core load has no control
over the occurrence of a core exchange during the execution
of his program.

The ITC (Interval Timer Control) services all interrupts
involving the three machine timers A, B and C, the nine
programmed timers and the programmed real time clock. The
programmed timers and the real time clock are based on timer
C. It is reset by subtraction rather than by loading of a
fixed value. Accurate time is therefore kept even when
the response to the timer interrupt itself may be delayed.
Timer C also services the "no-response routine" for the
1053/1816 Printers in the skeleton I/0. As an option it
services the Operation Monitor during nonprocess execution.
Periodic interrupts are available from interval timers
rather than from a real time clock. The programmed timers
interrogate the ICLT, but only skeleton count subroutines
are entered into. If there is no such routine the
condition is recorded.

The EAC (Error Alert Control) program is called to process
all error conditions. The user has the option at system
generation time to specify that core be saved under certain
error conditions. A user written error subroutine can be
included with each process core load. This subroutine is
entered before EAC's error decision subroutine. The latter
analyses the error, prints an error message and indicates
one of the four possible recovery procedures:

Continue through the I/0 routine

Reload the System Skeleton and Cold Start Program
Call the User Specified Restart Core Load
Continue Through the Interrupt Level.

PROBLEMS AND SUGGESTIONS

1.

The Interrupt Branch Tables (IBT) incorporated in each
individual core load (non process, process, interrupt and
combination) play vital roles in the servicing of all
interrupts. Being located in variable core, they cannot

_9a_
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be storage protected and thus are vulnerable to destruction
by programming bugs. The fact that the IBT's depend on the
number of interrupt levels defined at system generation time
requires the user to plan ahead by defining levels to the
system which will not be used initially but possibly at a
later date.

A new system generation is required for the definition of
additional levels and all core loads have to be rebuilt.
The user may thus be required to remain off-line until the
required core loads are again available. It has been
suggested to include a basic Interrupt Branch Table IBT in
the skeleton with all branches to in-skeleton routines

storage protected. Branches to interrupt routines residing
with mainline may be filled in at core load time and reset
on exit from that core load. Their format should be

compatible with changes in the number of defined interrupt
levels.

The Interrupt Status Tables (IST) which reside with all
process mainline, and combination core loads depend also
on the number of interrupt levels defined.

QIFON is the only means offered by TSX to interrogate
recorded interrupts. The desired decision may not always
be the queueing of a core load. It is suggested to add a
routine to test the recorded interrupt and execute a branch
if on.

A suggested additional function to TSX is to have in-
skeleton "load-on-call" servicing of disk resident interrupt
routines. A read-in area in the skeleton should be
provided for each level of interrupt for which this type of
servicing is desired.

Some users feel that they are restricted by TSX offering
only one level of core exchange for interrupt handling.
The reasons for only one level were considerations of disk
storage requirements and exchange time.

The core load queue is restricted to one entry for each
individual core load with the same priority.

The VIAQ routine calls SHARE if the QUEUE is empty. When-
ever the time period, specified for SHARE by the user at
system generation, is up a core exchange takes place before
TSX checks whether any core loads have been queued. There
is a delay in the attention to newly queued core loads even
after execution of the ENDTS routine until the program
timers are updated.

It is suggested to provide a more efficient method for time

sharing than SHARE when queueing techniques are used, which
avoids unnecessary core exchanges and give immediate
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attention to core loads entered into an empty queue.

It is realized that the distinction between process and non-
process work cannot always be clearly made. The programmers
should therefore be provided with some option to prevent

suspension of "nonprocess core loads" during critical phases.

Consider the following types of core loads:

a) Core loads of very short duration, which must be
executed within a matter of seconds at random or
periodic intervals.

b) Core loads of several seconds duration at random or
periodic intervals of one minute or longer, which
must be executed within their interval.

c) Core loads of several minutes duration at low
frequencies.

d) Nonprocess monitor jobs.

e) Background process core loads of lower priority than
monitor Jjobs.

On-line core loads (a) whose repeat frequency period or
permissive time delay is considerably shorter than the
execution time of core loads (b) must be able to suspend
servicing the latter.

A similar requirement exists for core loads (b) to suspend

(¢)-

However, TSX permits servicing of on-line core loads at
two distinct levels only, namely INTERRUPT and PROCESS
core loads. The servicing of "background" process core
loads has not been part of the objectives for TSX.

As such, TSX does not have the ability to service all of the
above core loads as core loads in a true priority fashion.
In order to handle the situation, the user must make core
loads (a) skeleton interrupt subroutines. To obtain true
priority execution, the user must include in skeleton all
interrupting programs except one (i.e. one level of
interrupt core-load is provided).

To alleviate the problem, some users feel multi-level
exchange is required while other users want a multiprogramming
capability or even a combination of the two.

It is suggested that the Interval Timer Control (ITC)
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provide as an optional routine a job scheduler. This should
be able to queue core loads at fixed times or at periodic
intervals with a specified offset to the full hour or t<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>