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ADMINISTRATIVE INFORMATION

The work reported here was conducted over the period January 1989 -
September 1990 by a joint team of experts in the field of computer operating
systems. These experts were from the Navy, other areas of government, industry,
and academia. Only a few of the Navy participants were actually funded to directly
participate in this process.

The report was funded under NOSC Job Order Number CC30410F01, Next
Generation Computer Resources. The sponsoring activity is the Space and Naval
Warfare Systems Command, through the work of the Operating Systems Standards
Working Group (OSSWG). The OSSWG management structure was as follows for
the performance period of January 1989 - September 1990:

NGCR Program Manager, Mr. H. Mendenhall, SPAWAR 324
NGCR OSSWG Co-Chairman, CDR R. Barbour, SPAWAR 32
NGCR OSSWG Co-Chairman, Ms. T. Oberndorf, NADC
Approach Subgroup Chairman, Mr. T. Conrad, NUSC
Requirements Subgroup Chairman, Mr. R. Bergman, NOSC
Auvailable Technology Subgroup Chairman, Mr. J. Oblinger, NUSC

The products contained within this report are the result of work performed by
the entire membership of the OSSWG.

Released by Under authority of

L. J. Core, Head A. G. Justice, Head

Embedded Computer Information Processing

Systems Branch and Displaying Division
RBT




Table of Contents

Part 1 - Executive SUMMATY . ... ittt e et e et e e e e e e 1-A-1
Briefing Charts ...... ... ... . . . 1-B-1
Part 2 - Record Of ProgresSsS .. ittt ittt e e et e e et e 2-A-1
Minutes from the 18-19 Jan 1989 OSSWG meeting ................ 2-B-1
Minutes from the 16-17 Mar 1989 OSSWG meeting ................ 2-C-1
Minutes from the 16-18 May 1989 OSSWG meeting ................ 2-D-1
Minutes from the 20-22 Jun 1989 OSSWG meeting ................ 2-E-1
Minutes from the 1-3 Aug 1989 OSSWG meeting .................. 2-F-1
Minutes from the 12-14 Sep 1989 OSSWG meeting ................ 2-G-1
Minutes from the 17-19 Oct 1989 OSSWG meeting ................ 2-H-1
Minutes from tne 12-14 Dev 1989 OSSWG meeting ................ 2-1-1
Minutes from the 22-26 Jan 1990 OSSWG meeting ................ 2-J-1
Minutes from the 6-8 Mar 1990 OSSWG meeting .................. 2-K-1
Minutes from the 17-19 Apr 1990 OSSWG meeting ................ 2-L-1
Minutes from the 5-7 Jun 1990 OSSWG meeting .................. 2-M-1
Minutes from the 16-20 Jul 1990 OSSWG meeting ................ 2-N-1
Minutes from the 28-30 Aug 1990 OSSWG meeting ................ 2-0-1
Part 3 - Principal Products .......... ... i e 3-A-1
NOSC White Paper on Network Operating Systems Standards ...... 3-B-1
POAGM for the OSSWG ... ... . it e e e e 3-C-1
DID for Operational Concept Document ................ . .. 2-D-1
NGCR OSSWG Reference Model, Version 1.02 ..................... 3-E-1
NGCR OSSWG Available Technology Report, Version 1.3 .......... 3-F-1
Operating System Interface Standard Requirements ............. 3-G-1
Reference for Evaluation Process Report ...................... 3-H-1
Reference for Evaluation Results Report ...................... 3-I-1
Reference for Recommendation Report .......................... 3-J-1
Reference for After-Action Report ...............cc.ciiiiiun.. 3-K-1
A:-oal‘.onwl"o;“ ) l i
TSR 775 SR R
| RN 9 | r
[WCBAERY T LY [
Juaﬁlf&.aiicn____u____q
e e e e ]
By .
L_?}stribu;&yn/_ ]
i Avslil~tility CoAse i
: *' --ijafl endt/eor —.‘;
Dimr | neailal

A
O N

s




Part 1

Executive Summary

The Next Generation Computer Resources (NGCR) Program cf the U.S. Navy
seeks to establish standard interfaces of several types in order to provide an
open system architecture for constructing Navy application systems from
compatible components. These interfaces are to be based on industry /
commercial standards. Among the standard interfaces sought is an operating
system interface. The Operating Systems Standards Working Group (OSSWGQG)
was formed in 1989 for the purpose of identifying such a standard. The OSSWG
is open to participation by all interested parties and has met approximately
once every six weeks in pursuit of its objectives. This report is the formal
record of its achievements for the period January 1989 - September 1990. It is
intended that an Annual Report will be issued each October to record the
previous year’s work.

Part 2 of this report documents the sequence of meetings held by the
OSSWG and incorporates the formal minutes of each of those meetings.
Excluded are the briefing materials used by the several subgroups and the
invited briefs by various technical experts, although their message is reflected
in the minutes.

Part 3 contains the principal products of the OSSWG for this reporting
period. Included there is the original white paper on operating system interface
standardization issues, based on which the OSSWG began its work. Also
included is the Plan of Action and Milestones developed to guide the OSSWG's
efforts. This POA&M addresses all the work accomplished through June 1990, a
period now referred to as Phase 1 of the OSSWG’s activity. During Phase 1, the
work was shared by three OSSWG subgroups, each of which produced substantial
results. The Approach Subgroup produced a Data Item Description for an
Operational Concept Document for an operating system interface standard.
Further, it generated a Reference Model for discussing operating system
interfaces. Both of these are found in Part 3. The Available Technology
Subgroup performed a survey of the operating system marketplace, as well as a
survey of reicvant ctandards, and produced an Operating System Technology
Report documenting its findings. The Requirements Subgroup produced many
drafts of a statement of Navy requirements for operating systcin nterface
capabilities, defining sixteen classes of requirements and appropriate metrics
for each requirement. The end result was the Operating System Interface
Requirements Document, Version 2.0, whicih 1s also Includea in Part 3 of this
report.




Four other major reports were produced during Phase 1. These are not
incorporated herein, but have been formally published and are availabie upon
request by contacting the National Technical Information Service at the
following address:

U.S. Department of Congress

National Technical Information Service

5285 Port Royal Road

Springfield VA 22161

(703) 487-4650.

The cover sheets from those reports as well as the Report Documentation Page
and an executive summary are bcund into this report. These four reports
describe (1) the evaluation process defined for evaluating the candidate
operating system interfaces and selecting a standard, (2) the results of
applying that process to the finalist candidates, (3) the final recommendation
of the OSSWG as to the selection of a standard, and (4) an “after action”
anaiysis of what was learned and what should happen next.

In order to provide a suitable context for understanding the work reported
here, a set of briefing charts describing the NGCR program in its entirety is
appended below. Among the important facts revealed in the briefing charts is
the method of work within the NGCR program. The essence of the approach is
the joint industry/Navy working group. The progress documented in this Annual
Report reflects the contributions of the members of the OSSWG, many of whom,
especially those from industry and the academic community, participated on a
voluntary basis.

Finally, those interested in the origination of the NGCR program can obtain
further information in the following documents:

Operational Requirement for Next Generation Computers
CNOTRANSMITTAL 098r/8u55086 8 August 1988

Next Generation Computer Resources Development Options Paper
COMSPAWARSYSCOM 324/253 30 October 1987
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NGCR POINT OF CONTACT LIST 12/11/90

To assist in maintaining a current NGCR program point of contact list,
please fill in the following information for yourself and any other representatives
from your organization deemed appropriate. Please print the information carefuily
and legibly. A complete list will be provided to each of you before your departure
later in the week. Thank you for your cooperation.

1.) Name

2.) Organization and Code

3.) Telephone Number

4.) E-mail Address

5.) Fax Number

6.) Mailing Address

7.) Area of Program Involvement, e. g, S/NWG, PSEWG
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Part 2

Record of Progress

The Operating Systems Standards Working Group (OSSWG) conducted
fourteen meetings from January 1989 through August 1990. A brief schedule of
the location and dates of those meetings is listed below. The official minutes
of each of these meetings is included in this section. The presentation slides
for each meeting will not be included however, but may be obtained by
contacting LCDR Robert Voigt, SPAWAR 324A, Washington DC. (703) 602-3966.

In addition, video tapes have been made of each OSSWG meeting except the
January 1989 meeting. These will be made available by OSSWG and a copy can
be obtained by again contacting LCDR Robert Voigt at the number stated above.

18-19 Jan 1989
16-17 Mar 1989

Navy planning meeting: NADC, Warminster, PA
1st public meeting: NAVSWC, White Cak, MD

2nd meeting: NAVSWC, White Oak, MD 16-18 May 1989

3rd meeting: Vitro Corp. and Booz-Allen & 20-22 Jun 1989
Hamilton, Inc., Crystal City, MD

4th meeting: NAVSWC, White Oak, MD 1-3 Aug 1989

5th meeting: NAVSWC, White Oak, MD 12-14 Sep 1989

6th meeting: NUSC, Newport, Rl 17-19 Oct 1989

7th meeting: Vacation Inn, San Diego, CA 12-14 Dec 1989

8th meeting: Stouffer Riverview Plaza Hotel 22-26 Jan 1990
Mobile, AL

9th meeting: NAVSWC, White Oak, MD 6-8 Mar 1990

10th meeting: SEl, Pittsburgh, PA 17-19 Apr 1990

11th meeting: NAVSWC, White Oak, MD 5-7 Jun 1990

12th meeting: In conjunction with the IEEE 16-20 Jul 1990
POSIX meeting, Danvers, MA

13th meeting: NAVSWC, White Oak, MD 28-30 Aug 1990
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(Co-Chai

(Co-Chai

HANDOUTS
890001
890002
8390003

890004

890005
890006
890007
890008

890009

890010

890011

890012

NEXT GENERATION COMPUTER RESOURCES (NGCR) MEETING

January, 1989

S:

r OSSWG) Rick Barbour SPAWAR
Rich Bergman NOSC
Dale Brouhard NOSC
Stephen Cecil CRANE
Tom Conrad NUSC
Linda Elderhorst NATC
Karen Gordon IDA
Daniel Green NSWC
Steve Howell NSWC
Phil Hwang NSWC
Daniel Juttelstad NUSC
Leigh Lieberman NADC
Larry Lindley NAC
Warren Loper NOSC

r OSSWG) Tricia Oberndorf NADC
James Oblinger NUSC
Carl Schmiedekamp NADC

Agenda - NGCR Operating System (0S). In-house
meeting 18-19 Jan 1989.

NGCR OS Working Group (WG) Directory of Personnel
NGCR Program Description - Cdr. R. Barbour
NGCR Status - Presentation to NGCR

Program Review - T. Oberndorf

CBD Announcement 12-28-88

Excerpts from DOP concerning NOS

0OS Features Matrix 1/17/89

Brief narrative of candidate OSs

Draft CBD announcement of Brief to

Industry in March 1989

STRAWMAN Definition of Terms (T. Oberndorf)
Proposed SAFENET Communications

Management Definitions (D. Green)

Questions for consideration by the Policy

Group

3]
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890013 Questions for consideration by the Approach
Group
890014 Requirement for NGCR OS (resnnnse by
Requirement Group)
890015 SAFENET Presentation
890016 NOS Article from Jan 1988 Local Area Network

(LAN) Magazine

ACTION ITEMS:

NADC Contact SPC and NASA, FAA 0S and Lawrence Livermore lLab
in regard to membership.

ALL Call for application requirements documents to Carl.

Carl, Need to submit s/w concerns to the Back Plane

Rich Prototype Working Group.

ATWG Technology Report from "Available Technology" Subgroup
for March meeting.

NADC Address/e-mailing lists for subgroups?

Ton Abstract OS.

Dan G. Remind Safenet of security issue.

—— - —— - — - — T S S - T - ——— —— ——— " - ————— - -

Tricia began this first meeting of the NGCR Network
Operating System (NOS) Working Group. She handed out the Agenda
and Directory of Personnel (#890001 and 2).

Tricia would like points of contact for any other Navy Labs
and industry personnel who might be interested in contributing to
this Working Group.

Objectives of this meeting:

1. Goal of OS for NGCR.
2. Need Technologies Report before first brief to industry.
3. Agree on Subgroup structure.

Cmdr Barbour presented the NGCR Program Brief (He handed out
0-02
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NGCR Program Description, #890003).
o Discussed the command s*>ructure at SPAWAR.
o Numerous vacancies due to funding limitations.

o Program goals are to increase operational readiness
and Program Manager's flexibility.

o Many technology influences. Not all are applicable
to NGCR.

© NGCR is an architecture, not a design or a computer.
multiprocessor

multisystem interconnect -- main areas for NGCR
s/w standards /

o Economic decision: prototype 3 of the 10 NGCR
standards

(o] Focus areas:

SAFENET \ Prototype
BACKPLANE & Conformance Testing
NOS /

Will use commercial standards and select one and modify
where Navy needs dictate. Some mods for SAFENET have been
acceptable to joint WG, some not.

o Vendors make prototype and these are evaluated for
conformance by Navy Labs and presented to Joint WGs.

(e} Prototype proves standards (Standards are then used
to contract for manufacture of units.)

o Can expect a typical 10 year program schedule for
these types of development.




10
11
12
13

14
15

16
17
18
19
20
21
22
23
24
25
26
27
28

29
30

NGCR MEETING Minutes
02/13/198°
Discussion
o NGCR is requesting a RFP for the prototype by Sep 89

- Need to discuss in this WG if this is
feasible.

What is transition for NOS from current to total
NGCR? =~ undefined

SAFENET hopes UYK-43, 44.

Transition to NGCR is highly dependent on target
system. Probably a phased transition of NGCR
products.

Future bus has been scheduled, but Backplane may
consist of several buses

These other buses would handle:

Error log
Maintenance
Debug

Local Bus tightly coupling a few modules. Talk of:

Signal Processing Bus

Current Program Activities

o

New tech work:

ruggedized Milspec
Hank, Jerry and Dave are only ones currently
attempting to address this

Ruggedized is between no testing and full Mil testing.
Effort is to firm up what ruggedized means.

0-04
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o Program Program Plan, Acquisition Plan and T&G Plan
are currently under revision. Milestone I is just
coming up.

ISSUES

Program Doc - not developing only hardware products

Naval Research Advisory Committee (NRAC)- is critical of
current NGCR approach

Joint Industry Avionics Working Group (JIAWG)- doing similar
things as NGCR but has a different
schedule

Tri-Service Program -

Summary - hardest nut: - Navy policy to implement

TRICIA presents the slides that she had previously presented
to NGCR meeting in December, 1988.
Handed out:
NGCR Status 890004
CBD Announcement 890005
Excerpts from Development Options Paper (DOP) 890006
0S Features Matrix 890007
o Same brief as NGCR Program Review in December

o Tricia had been on program less than month

o Not all potential members have yet participated in
Working Group

o NOSW5 next meeting (in-house) scheduled for February
o Brief to industry by WG in March
o SEI will not be brought in until March meeting

o Suggested Members:

2-B-5
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Software Productivity Consortium (SPC) (Tricia does have
contacts)
Lawrence Livermore (Tricia does not have contacts)

o Need to do requirements study

o Need to input S/W concerns to B.P. Prototyping RFP

o June 90 award RFP contract for 0OS standard Finalized
93. How can this work?

o Evolutionary approach - modify existing standard?
Does a standard exist, or do we have to start from
scratch?

o Emphasis by NGCR is on adoption of industry standard.

o Should 0S be distributed or network - Need to make
recommendation to NGCR concern what is feasible for
OOS.

o Language binding and/or language independent? Make
recommendations.

o CBD announcement has been published; heads-up for
March meeting.

o Trici:. pe3ssed out a paper containing excerpts
from the Decisions Options Paper.
o Presented six main 0.S. requirements from
DOP Ada-oriented, Real time, Distributed,
Multi-Level Security, Reliable, Heterogenous
Processors.
Discussions

o Suggestion to replace 'Real time' with 'Critical
time.'

o} Government would not be maintainer of 0.S. - the
implementer would be the maintainer, as in commercial
systems.

o The Conformance Group is responsible for

showing/demonstrating conformance to the standard.

(@)
!
o
o
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Back to

02/13/1989

Conformance testing is not to be used to prove
interoperability (Harry Gold). Conformance tests
should lead to interoperability.

If standard requires interoperability, then passing
the tests shows interoperability?

Would like to avoid situation as in DOS where there
is only one implementation - it is a standard but
unique interface.

What is possibility that two implementations which
meet the standard interoperate?

Trial use standard and prototype before final
standard publication in order to prove standard.

0S Reguirements:

Concept where S/W modules such as schedulers which
could be changed based on Achitectures.

Don't know of an existing standard for an OS.

Posix is the only known standardization effort, but
they have organized into separate WG for Ada, RT,
etc.

Standard Electronics Modules Program (SEMP) CRANE
goal would be to provide complete interchangeability
over time.

H/W / S/W Context

Currently proposed low performance Backplane has capabilities
equivalent to the High Performance backplane described in the
DOP (High Performance Computer).

o

Discussion on whether to define Million Instructions
Per Second (MIPS). Consensus is that definition
would be unproductive.

Two types of Signal Processors NGCR and non-NGCR what
does the NOS cover? Does 0OS Reside on non-NGCR
processor or just communicate with these non-NGCR
processors.
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o Provide paper addressing each of the items contained
in the 0S requirements from the DOP paper 890006.

Presentation by Dan Green

Handed out SAFENET Presentation #890015
o Presentation originally made to SAFENET Comm Mgt WG

o) SAFENET choose to base its work on MAP and then made
modifications

o Presented SAFENET Diagram showing the seven IS0O/0SI
levels and its relation to services, resources, and
application

o Same as above for GOSIP

Discussion
o] What should the goals of an 0S for NGCR be?
o What is the effect on a PM?
o Use multi-vendors product with only a re-compilation
o Interoperability with other conforming components?
(from other vendors)

(ease problems of interop)

PM Advantages:

- S/W transportability
Interoperability:
between same processor
between different board same node
between different nodes
between different nodes different vendor

- Purchase of state-of-the-art heterogeneous processors

which conform to standard (type of transportability)
0~-08
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Maintainability and logistic support
Raise level of abstraction of design to run on H/W

Very High Scale Integrated Circuit (VHSIC) OS engine
on Silicon

S/W bases - interface bus

Other constraints may overwhelm the design, other
than 0S constraints, such as weight, size.

DBMS Interface

- If we standardized on an Structured Query
Language (SQL) DB system, does that mean when
someone comes along with an object oriented
data base (OODB), it will be non-compliant?

- Device Drivers other than Graphics, will they
be subsumed by NOS?

- NRAC committee has some concerns that we need
to address.

- Need to provide goal or direction to industry
so they can use their initiative to solve
problems instead of having them work ad hoc
then seeing if we need the technology.

- High need for generating a set of system
requirements (specifically RT).

Oon the second day of the NGCR Meeting, an
updated master mailing list was distributed to the
attendees. The working group will make heavy use of
ARPA net. Also handed out was the STRAWMAN
definition for NOS terms, SAFENET definitions (from
Dan Green, and an article about NOS terms (#890010,
11, 16).

An attempt was made to define terms, and a
suggestion was made to add the following terms:

Node

Needs Modifier - i.e. application
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Application Level Interfaces

Interface - One layer to the next layer

Services - Function to be performed

Protocol - Controls transmission of

information between two layers

Agree that a computer is based on a Backplane.

Need to develop common set of terms for use
by this WG whether or not it is accepted by
other committees.

Message is very fuzzily defined terms by
everyone. 1ISO uses Protocol Data Unit (PDU)
which defines a message between the entities
of each layer. A PDU for a layer consists of
its Service Data Unit (SDU), which consists
of the next highest layer's PDU, plus a
header that contains control information for
that layer's protocol.

Need to describe where boundary is between 0OS
and SAFENET.

NOS could potentially control all levels.

Need to know computer system architecture or
develop a minimal set of hardware.

Karen

Mach (DARPA) UNIX selected as application
interface and extended for specific
architectures.

Extensions for Distributed, secure.
Executive would be the core of the system.

Layered on this would be file systen,
supervisor, etc., which then form an 0.S.

Larry

Can

slice horizontally or vertically

2-B~10
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Could slice File Sys, Memory Management, I/0, etc.
or
Single Process, Dist. tightly coupled, etc.
Make List

I/0 \ Channel Mgt
/ device control

Process Mgt

Interrupt Mgt

Scheduling

Memory Mgt

Interprocess Comm

Information Mgt (including naming)
Resource Mgt

Dispatch Mgt

Time Services (incl Synch)

Fault Tolerance

Performance Monitoring

Debug

Security

Comm Services (math, data conversions, etc.)
Logging/accounting
Recovery/initialization

**Action Put together Glossary of Terms NADC

Tricia takes over to break the Group into four
subgroups

Four Groups:

Requirements

Available Tech (use matrix handed out previously)
Approach (standard, family of 0.S., etc.)

Policy /legal issues, mandates

Handed out questions for consideration for
Approach and Policy (890012 and 890013)

The excerpts from DOP requirements (Requirements

Group) and the Matrix (Avail Tech) was handed out
yesterday.

2-B-11
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Reliability = handling of fault tolerance

Approach WG

1. Describe abstract notion of 0.S.
2. Address issue of fawily
- lievels of partition.
3. Describe functionality.
4. Requirements Group would quantify.

5. Available technclogy Group would provide
candidates.

6. Will look at concepts and generate capabilities
w/0 regard to current technology.

7. Will not come out with something as formal as
CAIS.

8. Assume Ada

9. We should expect a 4-10 year gestation.
Tricia:

10. Need spec by mid 1990's to be used by projects
to :

- specify for their systems.
- be used by real projects.

Linda:

11. JIAWG is working on near term problem CORE-SEE
while working on the long term (full) SEE. This
could be method to evolve to full system.

Rick:

12. NGCR has no plans for this type of activity
(evolution).

2-B-12




11
12
13
14

15
16
17
18

19
20
21
22
23

24

25

26
27

28
29

30
31
32
33

34
35

NGCR MEETING Minutes

02/13/1989%

Tricia:

13. Our spec in '93 will have to be close to final.
In order to have a viable prototype, we need a draft
specification by '91.

14. Difference between Standard and Spec:

Spec - describe what to build
Standard - describe how to build.

Discussion

Chances are that, if we solve all current
problems, we will fall short for systems 10 years
from now. We will have to attempt to look down the
road.

(Dan) argues for evolutionary approach, see
what's broken and fix it, rather than starting with
blank sheet of paper then moving to conceptual
design.

Technology Awareness Group

—— - - - e — - - -

Need "Technology Report" for March meeting describing
the available technology - like NOSC White Paper
(short excerpts).

SAFENET

- Need to define boundary between 0OS and
SAFENET.

- If 0S has hooks and Netw has hook they need
to match.

- Avoid redundantly specifying
functions/features in 0OS and SAFENET
(particularly specify differently).

- Security.

Planning for March Meeting

2-B-13
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March 16 and 17

Reworked CBD announcement

Agenda for meetings
Updated Matrix and Technology Report
Presentation on what discussions have been

February Meeting (In-house Working Group)

Next Meeting: February 21, 22, to start at 10:30 on
the 21st...

2-B-14
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ATWG

FAA~OS

JIAWG

MIPS
NGCR
NOS
NRAC
O0DB
SPC
SQL
VHSIC

WG

Minutes
02/13/1989

LIST OF ACRONYMS

Available Technology Working Group
Development Options Paper

Federal Aviation Administration - Operating
System

Joint Industry Avionics Working Group
Local Area Network

Million Instructions Per Second

Next Generation Computer Resources
Network Operating System

Naval Research Advisory Committee
Object Oriented Data Base

Software Productivity Consortium
Structured Query Language

Very High Scale Integrated Circuit

Working Group

0-15
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NEXT GENERATION COMPUTER RESOURCES PROGRAM
OPERATING SYSTEMS STANDARDS WORKING GROUP
INITIAL MEETING 16-17 MARCH 1989

MEETING MINUTES
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The Next Generation Computer Resources (NGCR) Program
Operating Systems Standards Working Group (OSSWG) initial meeting
with industry was held March 16-17 at the Naval Surface Warfare
Center (NSWC) in White Oak, Maryland. Over 200 representatives
of government, academia, and industry gathered to hear NGCR
presentations on Thursday morning. The group was then organized
into three subgroups that met Thursday afternoon and Friday
morning, with subgroup wrap-ups presented and the meeting
concluded Friday afternoon.

Thursday, 16 March.

The meeting was opened with welcome presentations from CDR
Rick Barbour, SPAWAR 324A, and Captain Robert P. Fuscaldo,
Commanding Officer, NSWC-White Oak. All presentations were
filmed, and a limited number of copies will be made available to
those who wish to make a copy of their own.

The Keynote Address was given by RADM R. L. Topping,
Director, Warfare Systems Engineering, SPAWAR. ADM Topping
stated that the current joint NGCR cooperation between the Navy
and private industry is a "superlative" success, as demonstrated
by the SAFENET and Backplane Bus working groups. His
presentation then addressed the importance of computers to Battle
Force Systems Engineering. Noting that weapons capabilities, the
wgrfare domain, battleground distance, sensor capabilities and
C° tactics have all increased exponentially over the past 200
years, ADM Topping explained how the Navy wants to apply systems
engineering toward programs to structure today’s battle force.

He identified three major challenges to battle force programs:
allocation of functions to resources (platforms):
intra/interoperability across major platforms (ships, submarines,
aircraft, satellites); and weighted trade-off of all system
capabilities and engineering disciplines. ADM Topping then
pointed out that many of the battle force pervasive disciplines
apply to "information warfare". These include interoperability
(standard interfaces), graphics (interaction with human factors),
computer standards, multi-level security, and data base
management systems. He concluded by saying that the Navy was
structured to meet these challenges in the 1990’s with the joint
industry/government venture for achieving common interface
standards for computer resources (SAFENET and Backplane Bus) and
the OSSWG providing the "glue" to tie the intra/interfaces
together.

A copy of ADM Topping’s presentation is available upon
request.

No questions were asked of ADM Topping.

The next presentation was made by Hank Mendenhall, NGCR
Frogram Manager, SPAWAR 3243. Hank identified the NGCR Program
purpose, organization, history of developments (since December
1985), statement of needs, and program objectives. He stressed
that an open systems architecture approach is what the Navy
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needs, and the joint industry/Navy standards program is the
solution. The advantages to the Navy in using an NGCR open
systems architecture approach were then identified by Hank.
These included: rapid incorporation of state-of-the art
technology into the fleet, logistics reduction due to commonality
of NGCR products, interoperability of NGCR products through
common irterfaces, program manager flexibility in system design
and acquisition managament, and the establishment of a commercial
base of standards and products which will provide industry with
incentive to invest in the NGCR program. Several times
throughout the presentation, Hank stressed that NGCR is a
significant departure from past Navy policies involving cowputer
resource standardization. He stated that NGCR is not a computer
or software system, but, instead, an architecture that
standardizes hardware/software interfaces and protocols. He
reminded the audience that the parameters of the open system
architecture would be defined by joint industry/Navy working
groups, focusing on widely used non-proprietary commercial
standards. The NGCR standardization areas were identified as
multiprocessor interconnects, multisystem interconnects, and
software entities such as operating systems, database management
systems, programming support enviroments, and a graphics
lan~age/interface. Further elements of the NGCR program, such
as program elements, flow, and milestones were discussed as well
as the working group interrelationships and current program
activities.

A copy of Hank Mendenhall'’s presentation is available upon
request.

Several questions were asked of Hank. The fcllowing are
edited representations of the questions and answers:

Q: Is the purpose of today’s meeting to define hardware and
software interfaces between different types of computer
systems like Apple MacIntoshs and IBM PCs?

A: That is a defintion the Navy frequently uses for open systems
architecture - different types of computers talking over
standard interfaces.

Q: Please repeat your comment on the use of proprietary
standards.

A: The standards that we will publish will not be proprietary.

Q: What is the Navy’s position on NATO involvement in the NGCR
Program?

A: All foreign governments are invited to participate, and
foreign companies are currently represented in the NGCR
working groups.




CDR Rick Barbour, NGCR OSSWG Chairman, SPAWAR 324A, then
presented an overview of the NGCR OSSWG. He presented the
purpose and approach of the OSSWG, then gave the proposed
charter. Consistent with the NGCR Program approach presented by
Hank Mendenhall, CDR Barbour reiterated that the Navy would like
to initiate a dialogue with industry in order to form a joint
industry/Navy operating systems standards working group. This
group will establish NGCR operating system interface standards
which will be based on the "best fit" between Navy requirements
and existing commercial operating system standards. The OSSWG
will meet every 6 weeks and plans to produce an operating system
requirements statement and draft abstract model by July ‘89, a
technology report by October ‘89, and a product evaluation
process by January ’90. The OSSWG will select concepts/products
to be incorporated into a draft baseline standard by September
1991. CDR Barbour acknowledged that this is an ambitous schedule
and that the working group was faced with many challenges.

A copy of CDR Barbour’s presentation is available upon
request.

Several questions were asked of CDR Barbour. The following
are edited representations of the questions and answers:

Q: 1Is there a mandate to develop this operating system in Ada?

A: Mandate is a strong word. Since DoD requires new software
development in Ada, it is something we must consider.

Q: Academia seems to be underrepresented in this (NGCR) effort.

A: We necd to look at what is being done in the academic arena.

Q: Isn’t it true that DoD directives emphasize the use of
existing (software) products whether they are written in Ada
or not?

A: That is correct. We will be examining the incorporation of
existing commercial products whether or not they are written
in Ada.

Tricia Oberndorf, Co-Chairman OSSWG, NADC Code 7031, then
gave a presentation expanding on CDR Barbour’s. Tricia first
defined several high level requirements for the NGCR operating
system. These were: real-time, distributed, Ada-oriented,
heterogeneous, mulit-level secure, and fault tolerant. She
revisited the Ada-orientation requirement and offered that this
was a reference to Ada Languange bindings; it did not mean that
implementations of the operating system had to be written in
Ada. She then went on to say that the peculiarities of each
requirement would tend to pull the focus of the 0OSSWG in
different directions and that compromises would have to be made
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in order to adequately address the Navy’s needs. Tricia then
reviewed a series of questions addressing the relevant issues
before the 0SSWG. These included the orientation of the system
that the Navy required to have an interface standard (operating
system, executive, kernal, Ada run-time), the language
dependencies of the standard, and the relationship of the
operating system standard with other NGCR standards. Tricia'’s
list of issues also touched upon performance characteristics and
the question of Navy needs being met by existing technology.
Tricia then identified the proposed subgroup organization of the
0SSWG, consisting of a Requirements Subgroup - chaired by Rich
Bergman of NOSC, an Available Technology Subgroup - chaired by
Phil Hwang of NSWC (White Oak), and an Approach Subgroup -
chaired by Tom Conrad of NUSC (Newport).

A copy of Tricia Oberndorf’s presentation is available upon
request.

Each of the Subgroup chairmen gave a presentation describing
the objectives, approach, products, and milestones of their
respective group. The following paragraphs are a synopsis of
those presentations.

The Requirements Subgroup will identify the requirements for
the NGCR operating systems and support the development of a set
of operating systems interface standards. They will examine
current Navy and commercial operating system functions,
performance requirements, hardware/software/language interface
issues, various "-ilities" issues (security, technology
insertion, etc.), and then produce a requirements document. The
schedule calls for a Requirements Statement on 6/1/89, an
Operational Concepts Document Draft on 1/1/90, and an Operaticnal
Concepts Document Final on 5/1/90.

The Available Technology Subgroup will examine the
incorporation of current and evolving operating systems
interfaces, services, and protocols into the NGCR operating
systems standards. In addition to identifying issues associated
with existing and evolving operating systems functions and
interfaces, they will develop a representative model of existing
operating systems architectures. This Subgroup will also
evaluate existing and evolving technologies relative to the
criteria for NGCR technologies. This Subgroup will consolidate
comments from commercial developers by 4/16/89 and produce an
operating systems technology report by 10/1/89. An evaluation
report summarizing technology evaluation results is due 4/1/90.

The Approach Subgroup will define a process for establishing
a family of NGCR operating systems interface standards. This
activity includes identifying the process for industry/Navy
cooperation in defining standard operating systems interfaces,
services, and protocols. This group will also define the
procedures for comparing identified operating systems elements
against identified NGCR requirements in addition to defining
appropriate OSSWG documents. The Approach Subgroup is scheduled
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to deliver a Requirements Document DID on 6§/1/89, an abstract
model of operating system services on 7/1/89, and the Evaluation
Process Definition Draft on 9/1/89 and Final on 1/1/90.

A copy of the presentations for each of the Subgroups is

available upon request.

After the Subgroup presentations, there was a general

question and answer period hosted by CDR Barbour and Tricia
Oberndorf. The following are edited representations of the
questions and answers:

Q:

>

Al:

Who is leading the OSSWG effort?

The NGCR Program Office.

Where will future OSSWG meetings be held?

That is up to the individual subgroups. General sessions of
the entire OSSWG will be held in the Washington D.C. area for
the next 4-5 meetings.

Is it the Navy’s intent to create an IEEE standard?

No, that will be up to industry and the IEEE.

What is my incentive to pursue this Navy market?

Hopefully, the market created by the joint industry/Navy
standards will be expanded to the commercial market.

Why should we volunturily participate in this wcrking group?
What is in it for us to attend? It seems that a more prudent
approach would be for us to stand by and watch what
developments occur.

(At this point, John Machado was introduced to the group to
field the question.) Many of you in attendance currently are
involved with building systems for the Navy, and yocu know
what current Navy requirements are. If you are actively
involved with guiding the requirements for NGCR, you will be
very familiar with future Navy and possibly commercial
systems requirements. Your familiarity with these new
standards will add to your competitive abilities.

That is an explanation for why we should watch, not ror why
we should participate.

Without participants from industry, the Navy is not sure we
will ever meet NGCR objectives.

[
|
(]
I
[e))

:



A2: (Dan Green, NSWC-Dahlgren, and also a member of the SAFENET
working group, provided additional comments.) There are
other reasons to participate. These working groups provide a
learning experience for your people. It gives them a chance
to work side by side with other people who are sometimes
competitors and who are involved with the same type of
products. It is also your opportunity to be involved with
the leading edge of industrial and Navy technology and get in
on the ground floor of defining that technology.

What interest has the Army and Air Force expressed in NGCR?

A: There is currently no DoD planning to make NGCR a joint
service effort. The Army has expressed some interest in NGCR
and the Air Force is aware of the program. Both services are
watching closely.

Q: Has this effort been scoped to the point where, for example,
there are requirements for a particular platform?

A: We are currently examining all requirements and need more
input. It is a difficult job.

At this point in the meeting, CDR Barbour asked the attendees
to chose a particular subgroup in which they would like to
participate. Each Subgroup received approximately the same
amount of interested parties. For the remainder of the day and
for half of Friday morning, the Subgroups held open discussions
among their members and attempted to identify issues and assign
them to focus groups created within each Subgroup.

Frid 17 Marc

Subgroups reconvene.

Most of the morning session was a continuation of subgroup
meetings from the previous afternoon. At the conclusion of the

subgroup meetings, a brief presentation* was given by each of
the subgroup chairmen.

*NOTE: The "raw" viewgraphs presented by each of the subgroups
is included as an attachment to these minutes.




A "wrap-up" presentation was then made by Tricia Oberndorf.
She concluded:

The schedule for the 0SSWG is ambitious. It also is the
schedule! We need to keep pace with the SAFENET and
Backplane Bus working groups.

There is a recognized need for support from industry,
but this working group support will not be funded by the
NGCR Program Office. This is a cooperative endeavor.

The use of E-mail/ARPANET is strongly encouraged for
working group participants. Each Subgroup chairman’s
account number is given in the handout and there will be
additional accounts set up on a Subgroup basis.

Comments are requested on the "NGCR OSSWG Procedures"
document contained in the briefing handout package (near
the end).

Coordination among the three Subgroups is essential and
will be accomplished via E-mail, Subgroup schedules and
deliverable reviews, executive committee meetings, and
the meetings of the entire OSSWG which take place every
6 weeks.

Coordination among the various NGCR working groups
(SAFENET, Backplane Bus, Conformance Test Committee,
etc.) will be established through the NGCR Program
Office.

Document distribution among the Subgroups will take
place through the Subgroup chairmen.

Administrative support for the 0OSSWG will be arranged
through the NGCR Program Office.

Several copies of the video tape of the meeting may be
made available to be copied by interested parties.
Future OSSWG meetings at NSWC - White Oak would also be
video taped.

Future OSSWG meetings may be extended to 2 1/2 days
(from the current 1 1/2).

Tricia also stated that the objectives for the first OSSWG
meeting have been met. They were:

OSSWG participants got to know each other.

The OSSWG executive committee received confirmation
through working group participation that the original
plans and ideas for the OSSWG make sense.

Progress was made, the OSSWG is off to a good start.
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- There have been presentations arranged for the next
meeting:
-- A presentation on POSIX
-~ A presentation on DARPA projects.

A "wrap-up" presentation was also made by CDR Barbour. He
reiterated the Navy’s desire to initiate a dialogue with industry
to:

- form a joint industry/Navy working group
- adopt industry standards (if feasible)

- take advantage of the best available technology in
industry

- ensure the availability within the industrial base of a
family of non-proprietary operating systems standards

- RAPIDLY FIELD TODAY’S TECHNOLOGY TO THE FLEET!

Schedule fo u SSWG tj

The initial OSSWG meetings will take place in the Washington
D.C. area. Future meetings may be at other locations.

1989 DATES

May 16-18
June 20-21
August 1-2
September 12-13
October 17~-18
December 5-6

The next meeting (16-18* May) will be held at NSWC - White

Oak, Maryland with Registration at 0800 and the meeting start at
0900.

*NOTE: change in original schedule for May meeting




NEXT GENERATION COMPUTER RESOURCES PROGRAM
OPERATING SYSTEMS STANDARDS WORKING GROUP
MEETING 16-18 MAY 1989

MEETING MINUTES




The Next Generation Computer Resources (NGCR) Program
Operating Systems Standards Working Group (OSSWG) second meeting
was held May 16-18 at the Naval Surtace Warfare Center (NSWC) in
White Oak, Maryland. Approximately 100 representatives of
government, academia, and industry gathered to hear presentations
given to the plenary session on Tuesday morning. The group then
disseminated to the three on-going subgroups, with working
meetings taking place the remainder of Tuesday, all day
Wednesday, and Thursday mc.ning. Subgroup wrap-ups were
presented and the meeting concluded Thursday afternoon.

Tuesday, 16 May,

CDR Rick Barbour, SPAWAR 324A, opened the meeting by
reiterating the charter and objectives of the 0OSSWG, and then
turned the floor over to the subgroup chairmen for brief status
briefings/reports.

Rich Bergman, the Requirements Subgroup chairman, stated that
the subgroup was continuing to identify the requirements for the
NGCR operating systems interfaces. At this meeting, the focus
groups would be formalized, the 0S architecture model would be
reviewed, and an initial set of requirements for the Requirements
and Operational Concepts documents would be formalized. Rich
also stated that the focus group members would be assigned tasks
to complete prior to the June OSSWG meeting.

Phil Hwang, chairman of the Available Technology Subgroup,
discussed several products of the subgroup, identified seven
focus groups, and outlined the activities and schedule for
deliverables. The subgroup planned to produce the Cgorating
Systems Technoloy Report first draft by the end of this meeting
(or shortly after) and would also attempt to identify a
reasonable set of Technology Survey issues for the June meeting.
Phil also identified plans for a summer OS technology workshop
and the development of a pool of real-time operating systems to
survey and evaluate. The Subgroup had also scheduled two
speakers, James F. Ready (Ready Systems) and Marvin Shugarman
(BiiN Federal Systems), to make presentations to the Subgroup
Tuesday afternoon.

Tom Conrad, chairman for the Approach Subgroup, identified
the current Subgroup participants and prodrct milestones. The
POA&M for the Subgroup had been completed, the Abstract Model
would be available 7/89, the DID for the OCD would be completed
6/89, and the Evaluation Process Document draft was scheduled for
9/1/89 with the final document due 1/1/90. Tom identified the
main plans for this meeting as completing a complete OCD DID
draft for review, discussing and revising the Abstract Model, and
devising a plan of action for the Evaluation Process definition.

Consistent with one of the March meeting "wrap-up" comments,
the OSSWG has bequn to coordinate its activities among the
various NGCR working groups. The next three presentations were
made by members of two of the other NGCR working groups
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representing SAFENET and the Backplane Bus efforts.

Dan Green (NSWC-Dahlgren) presented a briefing on SAFENET.
He noted that efforts were underway to complete the SAFENET I
standard and handbook, continue SAFENET II development, and begin
to develop user guides. Dan then identified key members of the
various SAFENET subgroups and the executive committee. To give
the audience a sense of the extent of SAFENET implementations,
Dan provided a partial list of "declared", "probable", and
"potential" SAFENET users. Because of Navy-unique requirements
and various shortcomings in commercial LAN standards, the working
group decided against adoption of a single existing standard for
SAFENET. The presentation portrayed SAFENET I as a
profile/combination of ISO, IEEE, and MAP protocols. Dan also
indicated that the working group was looking for help in defining
SAFENET "lightweight" protocols (SLWP), and that they were
currently working with the XTP design team and X3S3.3 committee
to resclve these. 1In closing, Dan identified several issues for
OSSWG consideration. He inquired as to the best method to
interface SAFENET to the NGCR OS, such as at the top of the
"transport" layer. Additionally, he questioned how to determine
data transfer requirements for the interface and suggested that
special services of the data transfer system be identified.

The next speaker was LCDR Harrison Beasley, SPAWAR 324, who
gave a brief overview of the NGCR Backplane Bus. LCDR Beasley
informed the group about the selection of the Futurebus Standard
for NGCR and reviewed the current status and schedule.

Dwight Wilcox of NOSC gave a more technically detailed
Futurebus presentation, specifically on the "Peri dic Phase
Adjustment Method of Distributed Clock Synchronization®™. The
presentation examined the potential applications, advantages, and
methods for synchronizing distributed clocks located on
individual interface cards in a distributed backplane bus
architecture. Dwight then gave instructions as to adjusting and
building adjustable rate clocks. He also touched upon the
concept of clock synchronization (via token passing) in a local
area network environment.

The final two presentations of the morning session addressed
the state-of-the-art in operating systems technology, POSIX and
Mach.

Dr. Douglass Locke, IBM Systems Integration Nivision, briefed
the group on "POSIX in Realtime Systems™. Dr. Locke identified
POSIX as the "definition of an operating system interface®". He
noted that: the Basic POSIX Interface Standard (IEEE 1003.1) was
completed in August, 1988; the Shells and Utilities Standard
(IEEE 1003.2) was now in the IEEE balloting process; the
Real-Time Standard (IEEE 1003.4) was scheduled for completion in
June, 1990; and the Ada Bindings Standard (IEEE 1003.5) would be
finished by March, 19%0. No schedules were given for the
Secure/Trusted Standard (IEEE 1003.6), the Network Interfaces
Standard, or the Transaction Processing Standard.




Dr. Locke revieweq the POSIX standard functions, indicating
that they were very similar to, and modelled after, UNIX
operating system functions. In fact, like UNIX, POSIX is written

in the C programming language.

The remainder of Dr. Locke’s presentation focused on
real-time extensions for POSIX. The topics covered were priority
scheduling, asynchronous event notification, timers, shared
memory, real-time files, semaphores, IPC message passing, process
memory locking, asynchronous I/0, and synchronous 1/0.

The final presentation of the Tuesday plenary session was
given by Dr. William Scherlis, Program Manager of Computer
Systems, DARPA Information Science and Technology Office (ISTO).
Dr. Scherlis briefed the group on the new, high performance,
portable operating system base, Mach.

Dr. Scherlis detailed the DARPA funded evolution of Berkeley
UNIX from AT&T UNIX, highlighting the new features such as
virtual memory, extended process control, a new file system, and
advanced network support. He explained that the project to
provide BSD UNIX with major innovations has nearly reached its
logical end, and the critical research items that had been
developed (the new file system, application interfaces, 0SI
interfaces, and POSIX) will be transferred to Mach. Dr. Scherlis
stated that Mach (completely new) will eventually replace
Berkeley UNIX as the base operating system in the U.S. R&D arena,
and that Mach will be object code compatible with Berkeley UNIX.
He also identified an NSA "Orange Book" compliant, multi-level
secure (unclassified to Top Secret) version of Mach, TMach, that
is scheduled to become available in FY 92.

In addition to enhanced 0S performance, a strong feature of
Mach is its portability to a variety of architectures,
accomplished through extensibility of the basic Mach system and
emulation of other operating systems.

To conclude his briefing, Dr. Scherlis provided a list of
Mach users and a schedule of DARPA activities for distributed
systems in the upcoming fiscal years. These included meeting
requirements for Mach support, security, real-time enhancements,
and suitability for military operating systems.

The remaindnr of the day consisted of Subgroup working
meetings.

Wednesday, 17 May

Subgroups reconvene.

Thursday, 18 May

Subgroups reconvene.

Most of the morning session was a continuation of Subgroup
' 2-D-4
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meeting wrap-ups, with each individual focus group (within each
Subgroup) compiling several viewgraphs illustrating their
respective charters and planned activities. The "lead" person of
each focus group then presented the viewgraphs to the reassembled
OSSWG. The "raw" viewgraphs are included as an attachment to
these minutes. The following paragraphs do not provide the
detail of each focus group, but, instead, are oriented to reflect
the results on a Subgroup level.

Requirements Subgroup

The Requirements Subgroup activities for this meeting
included reviewing their charter, reviewing pertinent
documentation (the Abstract Model draft, Implementation Sample,
and March meeting information), and formalizing five focus
groups. These are the Execution Model, Fault Tolerance,
Distribution/Real-Time, Security, and Management Issues focus
groups. The Subgroup produced a set of requirements for the
Initial Requirements Document and OCD, established a schedule,
and made individual assignments to its members.

For the June OSSWG meetings, the Requirements Subgroup will
develop the first draft of Execution Model requirements, and, in
early July, develop the first draft of the OCD. The first
revision of the OCD will be produced and reviewed during the
September meeting and presented to the OSSWG for the October
meeting. After incorporation of comments, the final OCD will be
reviewed during the December OSSWG sessions, then released for
broader review. The final OCD (for publication) will be released

next May.
Available Techno ubgrou

The Available Technology Subgroup had already organized into
seven separate focus groups at the March meeting. These were the
Architectures, Software, Fault-Tolerance, Real-Time, Framework,
Standards, and Security focus groups. During this gathering, the
Subgroup further explored their issues list to lower levels,
produced a draft of the Technology Report, initiated dialogue
with other Subgroups, and assigned tasks to its members.

Future plans for the Subgroup include a revision of the
Technology Report for the June OSSWG meeting, a survey of
real-time operating systems to evaluate, development of an
initial matrix of operating systems and characteristics, and an
examination of evaluation methodolegy and critera.

Approach Subdaroup

This Subgroup consists of the OCD DID, Abstract Model, and
Evaluation focug groups. During this set of meetings, the
Approach Subgroup completed a walk-through of the draft OCD DID
and Abstract Model, established a new baseline of documents,
developed a plan for generating an evaluation process report, and
met with other Subgroups. 2-Ds




The schedule for the OCD DID is as follows: Version 1.0,
5/25/89; Version 1.1, 6/16/89; briefing to OSSWG, 6/20/89.

Closin omme

The next OSSWG meeting will take place June 20-22 in Crystal
city (Arlington), Virginia. The general opening session on the
20th and closing session on the 22nd will be at Vitro Corp. and
the break-out sessions will be held at Booz, Allen and Hamilton
Inc. Details are included as attachments to these minutes.

The tentative plenary session presenters for the June meeting
are Mike Kamrad of UNISYS Computer System Division, Roger Martin
of the National Institute for Standards and Technology (NIST,
formerly NBS), and members of the Approach Subgroup. Mr. Kamrad
will give a presentation on the ARTEWG (Ada Run-Time Environment
Working Group), Mr. Martin will speak about NIST software
standardization work, and the Approach Subgroup will present
their results on the OCD DID and abstract model of operating
systems services.

Tricia Oberndorf once again stressed the importance of the
use of E-mail by OSSWG participants. It is the most effective
and efficient way to coordinate OSSWG documentation and
messages. For information on the NADC.ARPA machine, contact Carl
Schmiedekamp (NADC) at (215) 441-1779.

As the meeting came to an end, Tricia requested that the
entire OSSWG take on one additional responsibility for the June
meeting: be prepared to discuss and identify what we (the OSSWG)
need to standardize, such as operating system kernel functions
and the Ada run-time environment features.

CDR Barbour presented the closing address to the group,
congratulating the members on the progress that the group has
made and encouraging active future participation in the OSSWG.
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The Next Generation Computer Resources (NGCR) Program
Operating Systems Standards Working Group (OSSWG) third meeting
was held June 20-22 at the Crystal City (Arlington) offices of
Vitro Corp. and Booz-Allen & Hamilton, Inc. Approximately 80
representatives of Government, industry and academia gathered to
hear presentations given to the plenary group all day Tuesday.
Wednesday and Thursday were allocated to Subgroup working meetings
with wrap-up presentations given late Thursday morning.

Tuesday, 20 June.

CDR Rick Barbour, SPAWAR 324A, once again gave the welcome
presentation to the group, noting that the OSSWG was approaching
several important July milestones for the Operational Concept
Document (OCD), the Abstract Model, and the Requirements State-
ment. CDR Barbour stated that this meeting's objectives would be
to establish a consensus on the scope of the Operating Systems
Interface Standards. He also expressed a need for volunteers to
serve as OSSWG meeting hosts during 1990. The floor was then
turned over to the Subgroup chairmen for status reports.

Rich Bergman, Requirements Subgroup chair, outlined the
Subgroup's progress since the May meeting. They have reviewed the
OCD DID, Abstract Model and other relevant information, in
addition to continuing to develop OS interface requirements. For
this meeting, the group planned to begin fitting requirements to
the OCD and to review the Execution Model.

Phil Hwang, chairman of the Available Technologies Subgroup,
identified the accomplishments of his group and their current
plans. Phil said that they were several levels down in detail on
their Technology Survey Issues list and the list had also been
expanded. In addition, the Focus Groups have produced draft study
inputs concerning their respective areas and continue dialogue
with the other subgroups. During this meeting, the group planned
to produce a new version of the Technology Report, a survey
evaluation of overating systems, and an initial matrix of
operating systems and characteristics. The Subgroup also planned
to continued to develop the evaluation methodology and criteria
during this session. Phil also identified several potential risk
areas in meeting document milestones. These included Sub/Focus
group participation, the short time frame and the lack of
consensus on the scope of deliverables and the 0OSSWG charter.

Tom Conrad, of the Approach Subgroup, also reviewed the
products and plans for his group. The OCD DID first draft was
released in May, with draft 1.1 scheduled for distribution
16 June. The Abstract Model draft 0.9 was available and would be
presented to the OSSWG later Tuesday morning. Group comments to
the model would be incorporated into draft 0.99, 27 June, and an
Initial Release, 1.0 was planned for 30 June. Tom stated that the
group was also discussing approaches to the evaluation process and
was beginning work on a draft of the Evaluation Process Document.

ro
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The next presentation was made by Roger Martin of the
National Institute of Standards and Technology (NIST), formerly
the National Bureau of Standards (NBS). Roger began the
presentation by stating a NIST objective to "provide (a) vendor
independent way for federal agencies to specify operating system
environment requirements which promote applications portability."
The presentation examined the use of the POSIX operating system
interface standards to achieve the NIST goal. It was noted by Mr.
Martin that POSIX alone will not be sufficient to achieve
portability for all applications, but, instead, there is a need
for an open systems architectural approach to applications
portability. The many benefits of an open systems architecture
were presented, followed by an architectural model called the
"applications portability profile (APP)."™ The Federal strategy
for the APP is to evolve it as an open process, leveraging
existing standards where possible and initiating new standards
development where needed. The strategy includes the development
of collaborative partnerships among government, public and private
sector participants as well as formal working groups in the
operating systems community. These partnerships will build a
consensus on open systems, defining functional characteristics,
selecting non-nroprietary standards, soliciting commitment from
open systems architecture product vendors and users, and
developing conformance tests (Editors note: similar to NGCR
strategy). Mr. Martin concluded his presentation with a history
of POSIX followed by a detailed accounting of all IEEE P1003.X
(POSIX related) standards development activities. He stated that
FIPS has adopted draft 12 of P1003.1, and will eventually
recognize the current draft, 13. There are 23 modifications of
IEEE P1003.1 in FIPS 151, including correction of technical errors
and setting mandatory requirements in 151 for options and
behavioral alternatives allowed by P1003.1 where portability would
be affected.

A briefing on the Ada Runtime Environment Working Group
(ARTEWG) was then given by Mike Kamrad of Unisys. Mike began by
reviewing the current concerns of the Ada community. These ranged
from the shortcomings of Ada to the lack of knowledge of Ada
users. He then gave the charter of the ARTEWG, a SIGAda sponsored
group of Ada users and implementors. The ARTEWG establishes
conventions, criteria, and quidelines for Ada runtime
environments. It also provides a mechanism for interface between
Ada users and implementors. The ARTEWG's initial plan of action
will be accomplished over the next two years, producing the
following baseline products: a catalog of implementation
dependencies for runtime environments, guidelines for effectively
using Ada runtime environments, and a catalog of Ada runtime
environment interface proposals with rationale and feasibility.
Mr. Kamrad noted that Ada implementation technology should be
further examined. There is a need for more technical and proof of
concept developments resulting in more knowledge being obtained
about Ada runtime requirements. He then spoke about current




ARTEWG activities, noting the conservative approach that ARTEWG
has observed in the Ada 9X program . Mr. Kamrad also gave a
graphically-oriented presentation of a compiled Ada program and
runtime environment. He illustrated the relationships of the
compiled and linked Ada code to the Ada executive in both a hosted
0S and "bare bones" machine environment. He pointed out that the
efficiency of the generated runtime environment is directly
related to the compiler vendor's ability to link the optimal
number of Program Library Language rcutines to code sequences and
data objects of the applications program.

Tom Conrad, Approach Subgroup chairman, then gave a
presentation on the recently developed OCD DID. Tom outlined the
7 sectionsof the DID, detailing the proposed eventual contents of
each section. The sections are the Scope, Applicable Documents,
Mission, 0SS Functions and Characteristics, Government Agencies,
Notes and Appendix.

Dr. Carl Schmiedekamp, NADC, briefed the group on the 0OSSWG
Architectural Model for Embedded Operating Systems, more commonly
called the Abstract Model. Dr. Schmiedekamp's discussion ap-
proached the model from 4 different views: the Application
Domain, Interface, Services, and Process. According to araft
version 0.9, "the OSSWG architectural model for embedded systems
is a conceptual model which provides a context for the description
of application developers' requirements, a context for description
and comparison of existing operating systems, and a framework for
the specification of Operating Systems Standards (0SS) for
embedded systems." The Applications Domain view illustrated the
use of an NGCR-compliant OS by a variety of typical applications.
The interface view depicted a Local Processor Operating System
(LPOS) as the central node to a range of functional interfaces.
The services view discussed the operating system in terms of
managing explicit and implicit services, both synchronous, such as
processing "request" queues, and asynchronous, such as processing
interrupts. Dr. Schmiedekamp then introduced the System Resource
Allocation Executive (SRAX). The SRAX acts as the single
operating system for the whole system (or series of LPOSs),
managing resources. The SRAX allows local processes to use remote
devices in a seamless manner.

The final presenter on Tuesday was Tricia Oberndorf (NADC)
who directed an open forum on "defining the scope" of the NGCR 0S
Standard. Tricia showed the group an emerging view of the OS.
This view depicted the 0S as a collaboration of software modules
(termed "internal") communicating with the outside world through a
set of well defined interfaces. After a series of discussions, it
was decided that the precise definition of these interfaces would
evolve into the 0S standard. The presentation addressed many of
the "loose ends" in the 0SSWG efforts. Various 0S alternatives
(such as kernels vs. full operating systems) were examined,
compared, and contrasted in an effort to address what (exactly)
should be standardized in the OS area to best serve NGCR and




platform applications software. The question of (distributed vs.
centralized) functional allocation and control was raised,
prompting further discussion of the Abstract Model. The group
agreed that no single entity could be labeled the "NGCR 0S," and
that a more appropriate approach would be a family of cohesive
interface definitions, selectable to meet the needs of the
particular application. Tricia led the group in addressing 7
issues that she had previously developed. After several hours of
deliberation, all the issues were resolved. The results are as
follows:

Issue Resolution
Interface Aspects 1) Consider both interfaces for

applications programs and other
interfaces as necessary.

2) The OSSWG should not be con-
cerned with the internal
(inter-module) interfaces of the
operating system. We should only
define external interfaces.

Specification vs. The 0S specification may specify an

Implementation entire set of services. An imple-
mentation may invoke a sub- or
superset of the interfaces in the

specification.

Layering Layering is implementation specific
and not of concern to the
specification.

Configurability Configurability, or, more appropri-

ately, tailorability, is desirable
in the standard.

"Native" OS Presence The presence of a native 0S or
implementation on a "bare bones"
machine are of 