















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The virtual terminal capability
vides a 1logical c¢onnection between the
RSX=11M terminal driver and the console
terminal of the Satellite processor, make
ing it possible to pertorm program devel=
opment on the Host system without having
to physically disconnect the terminal from
the Satellite, This facility becomes use-
ful, for example, when the RT=~11 |user
wishes to initiate an RSX task to perform
analysis on data which has been filed on
the Host via RDCL, or to perform the prel-
iminary stages ot RT=11 program develop-
ment (iterations of edit and compile for
syntax) on the RSX system, At installa-
tions which also run RT-11 as a task under
RSX (availaple from the DECUS RT=-11 SIG),
all stages of RT=11 program development
can be accomplished in virtual terminal
mode (or indeed at the Host site itself):;
the final version can then be copied to
the Satellite wusing RDCL file transfer
mode.

pro=

The RDCL system should not be regard-
ed as a competitor with DECNET/RT, Many
of the DECNET tacilities (e.q.
task=-to~task communication) are not sup-
ported, The motivation behind RDCL was
primarily to achieve a highly=-specific fa=-
cility which would be functionally tran-
sparent to the RT-11 user, and which would
neitner add a great deal of overhead nor
require extensive documentation changes at
the RT~-11 end, 1In this respect, RDCL may
be considered as a viable alternative for
those users who either do not require the
extensive tunctionality of DECNET or can=
not meet its additional requirements,

DESIGN OVERVIEW

LA E R YRR TR X

The tinal stage in all RT=11 filing
operations 1s always a request queued to
the device handler to read or write a
agiven number of words, starting at a given
logical block ot the device., This device
independent approach to 1/0 makes it pos=
sible to easily add device drivers to the
RT=11 system without changing the struc=
ture of the other operating system compo~-
nents,

The primary component of the RDCL
system 1s an RT=-11 device driver (RD)
whicn performs 1/0 to a communication

"link, rather than to a UNIBUS device, The
parameters of all tiling requests received
by the RD driver are translated into con=-
trol=packets which are then transmitted
over the communication link to a task run-

ning on the Host processor. The Host
task, RDH, pertorms the actual device 1/0
using RSX~11M plock 1/0 directives, and

transmits the data so read (in the case of
a READ operation) vack to the Satellite
over the 1link in the form of data=-packets,

For example, consider the initial re-
quest queued to the device driver each
time RT-11 programs attempt to read a file
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from disk,
is received

At
to

the driver level, a request
read logical block 6 (the

directory) ot the device and deposit the
data stored in that block into a core
buffer, When the read operation is com=
plete, the driver notifies the RT=11 file

system (USR) which determines from the di=-
rectory information in memory whether or
not the tile 1s resident on the device,
Assume now that the same RT=11 disk is
placed in a disk drive on an RSX system
rather than on the system running RT-11,
(This will nencetorth be called a
*toreign-mounted RT=11 disk’,) The regquest
to read block o6 of this device is now
placed by the RD driver on a telephone
line, rather than on the UNIBUS. At the
RSX end, task RDH checks the accuracy and
syntax of the message received from RD
and, assuming all is in order, reads block
6 of the toreign-mounted volume and sends
the resulting data back to RT=11 over the
link, The RD driver is then responsible
for checking the accuracy of the data mes=
sage received trom RSX and passing the
data buffer to the USR, Thereafter, all
RT=11 operations will ©proceed as if the
data were read trom a local device,

The above is a simplitied description
ot the approach used in the RDCL implemen=
tation, Figure ! shows the jintormation
tlow diagrammatically.

RT-11
system

RT-11
USR

le—>{RT-11
Exec—
tive

user
program

RD:
Commun—

fcatton -
Interface

Asynchronous
Interface
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Asynchronous
Interface
CHost)

Host
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Dr iver

Commun—
lcation
Interfaca

File
Syetem
Interface

RT-11
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Volume
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Figure |

Information Flow In the RDCL System
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On the RT-11 system {s shown the RDCL
driver (RD:) which is responsible for
passing USR requests to the RSX task (RDH)
running on the Host, The RD/RDH modules,
enclosed by dashed lines on the diagranm,
may be considered together as a completely

transparent system device handler by
RT=11, All RT~11 operations, including
overlaying, running system programs and
running user-written programs which per=-
form system level 1/0 (e.g,. FORTRAN
*WRITE’) will pe functionally transparent
although noticeably slower in operation
due to the speed restrictions imposed by

the communication link,
plementation
simple to

This type of im-

results in a system which is
generate, maintain and use,
since all the <changes are located in a
single module, the RD driver,
Furthermore, a minimum amount of time is
required to educate the RT-11 user. From
his point ot view, all that has changed is
that a ‘new device’, RD:, has been added
to the system, a device which may be ac-
cessed in the same tashion as the other
mass=storage - devices described 1in the
RT=~11 manual set,

VIRTUAL DISK

LR T E L T LR

A further aspect ot the functionality
of the system is related to the implemen~
tation ot the Host task, RDH, With very
minor changes, RDH 1s able to access a
file located on the RSX system disk rather
than a foreign-mounted RT=11 volume. This
file is organized such that it contains an
image of an KI-11 file structured device,
Thus, tor example, the seventh block with=
in the tile contains the same directory
information as the seventh block of an
RT=11 volume. RDH can be contigured such
that it will honour an RD request to read
the seventh block of a disk by pertorming
a "read-virtual-block”" operation on the
seventh block of the file,

This feature makes it possible to
configure several Satellite processors,
each able to perform filing operations to
independent files (°virtual disks’), all
of which are located on the Host system
disk. when the Host system device is
large enough, tnis mode ot operation be=-
comes attractive by reason of the fact
that it is not necessary to reserve indi-
vidual disk drives for each of the commun=~

icating Satellites, Additionally, the
size of each virtual disk can be tailored
to provide only 4as much storage as is re=
quired by each Satellite.
VIRTUAL=TERMINAL UTILITY
As mentioned previously, the
virtual=terminal utility, ‘RDTALK’, allows

a user at tne Satellite to utilize the re-
sources of tne Host system in the same
fashion as if he were sitting at a termi-
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nal directly connected to the Host,

Among other operations, RDTALK acts
as the mechanism for establishing logical
connection and disconnection of the RD
driver to the RDH task, Initially, RDTALK
establishes the Satellite terminal as a
virtual terminal to the Host, The RT=11}
user then is able to log onto the RSX sys=-
tem and initiate the running of the RDH
task which, as noted above, is responsive
to several control=-type messages which em=
anate from the Satellite, 1f RDCL 1{is
being wused as a complement to local stoe
rage on the Satellite, no further opera-
tions are required; 1i,e., RDH will always
act upon READ/WRITE contro}l messages
transmitted by RD. However, using RDTALK,
the Satellite user may enter other mes~
sages directly from the Satellite console
which will be recognized by RDH, For ex=
ample, to down=~line-load a version of
RT~11, the Satellite user types the char-
acters °‘B0O0‘’ on the console, (Qther possi=-
ble control messages are ‘DSC’ (discon-
nect) and ‘RPT’ (report),

In contigurations which support local
mass storage at the Satellite, °RDTALK’ is
run from the local device,
Down-line-loading of RT=11 on a core=-only
machine is accomplished by  executing
RDTALK from read=only=-memory (ROM),
Preliminary versions of this special ROM
bootstrap have already been built for UN=-
IBUS PDP-11 systems; the design of LSI-11
versions is in progress,

MODIFIED RT=11 MONITOR

LI LR PR LI R R X

RT~11 which is
down=line~loaded differs in two ways from
the DEC-distripbuted RT=11 operating
system:

The version of

1) The DtC
several
sically

distribution of RT=11 includes
monitors, all of which are ba-
the same except for the system
device driver which has been linked as
part ot the monitor, Thus, for exam=-
ple, RKMNSJ.SYS ditfers from RXMNSJ.SYS
only to the extent that the RK driver
is linked in the former case and the RX
driver in the latter, 1In the c¢ase of
the RDCL version of RT-11, the RD
driver 1is linked to the executive,
thereby allowing system device 1/0 re=
quests to default to the remote device,

2) The first part ot every RT=-11 monitor
file consists of bootstrap code which,
when initiated, reads the remainder of
the monitor into memory from the system
device, The RDCL monitor is linked to
a modified bootstrap whicn allows the
monitor to pbe read from, the remote dev~
ice,

Thus, to create the RDCL version of RT-11,
it 1is necessary to have avajlable the
source modules of the RT-11 executive and



1ink these to the bootstrap and driver mo-
dules provided as a part ot the RDCL dis-
tribution.

CUMMUNICATIONS PROTOCOL

- PR P EERECEBREE NS o

Host=Satellite synchronization is ac=
complished using a simple ACK=-NAK communi-
cation protocol with asynchronous clocking
for determining time~outs. Error checking

on data packets is implemented using a
Cyclical Redundancy Check algorithm
(CRC~16), When errors are detected, re-
tries on the data packet are made, When

the number of retries exceeds the RDCL de=~
fined 1limit, the operation is aborted ==
the driver at the Satellite takes a "deve
ice-error" exit to the monitor, while the
Host task returns to the "wait state",
i,e. wait for a <control message, The
protocol has intentionally been kept sim=
ple in order to minimize system overhead.

USER INTERFACE

XL R R R L X

The. user at the satellite interacts
with the system as he would with RT=-11,

.R RDTALK Cinttiate
convarsat fon

RDTALK -- Xo1 .1 with

Enter Virtual Terminal Mode Host)

>HEL RDRS Clog ond

PASSWORD 1

RSX-{ 1M BL21!
BOOD AFTERNOON
30-JAN-78 12:19 LOGGED

MULTI-USER SYSTEM
ON TERMINAL TT10@:

. Cany

N RSX

. command)
SRUN RDH Cinit communlcattions)
? . CRDH prompt2
RDTALK -- Exit CLPOLCR> cauases

return to

.R PIP RT-11>
wRD 1 /E
38-JAN-78
RKRDMN.SYS S2
PIP . SAV 14
wiC

.R FORTRA
#RD: TEST, TEST=RD TEST
»C.

.R LINK
#RD: TEST=RD: TEST, SY :FORLIB
»~C

.RUN RD:TEST
sTop --

.R RDTALK Ctalk

directly

ROTALK -=- XB1.1 to Host
Enter Virtual Terminal Mode agalnd
?DSC {request the Host
TTi@ -- STOP comm., task to stopd

>BYE Llog off>
HAVE A GOOD AFTERNOON
20—0AN—78 12:25 TT18: LOGGED OFF
RDTALK =-- Exit C<*P><CR> causes
return teo
RT-112

FIGURE 2. -~ SAMPLE TERMINAL SESSION
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with the additional steps of connecting to
and disconnecting from the Host, Figure 2
is a sample terminal session which illus~
trates the typical interaction possible
from an RT=-11 system with local mass sto=
rage,

Wwhen RT-11 is bootstrapped from a re-
mote-device, explicit references to device
RD: are unnecessary: i.e, RT=11 de-
faults to SY:, which invokes the RD driver
linked into the RDCL version of RT=11,

Similarly, user proqramming 1is
sparent, For example, a portion of
gram which will file data into a
access file 1located on the remote
would pe:

tran-
a pro=-
random
device

CALL ASSIGN(1,° RD:MYFILE.DAT®)
DEFINE FILE 1 (LREC,NREC,U,IVAR)
WRITE (1°1)I0LIST

HOST TASK TRANSPURTABILITY

LR L L TR R L X R R R e

The Host task has been
high=level structured
‘Structured Fortran’ (S¥).
lator produces standard ANS]I FORTRAN
source code which can then, in turn, be
compiled by most FORTRAN=-IV compilers with
little or no modification., There is some
RSX-11M system-specific code contained in
RDH, but an attempt was made to modularize
the design sufficiently so that this code
could be easily identitied and changed,

coded in a
language,
The SF trans=-

The possipnility exists for implement~
ing the Host task on systems other than
RSX=11M (e.g. RSX=11D, TOPS=~10, etc).
The operating system characteristics which
would be necessary are:

1) The eguivalent of the RSX=-11M terminal
driver airective to read and
pass=all=bits to the task with no echo;

2) The ability for the tiling system to
perform logical and/or virtual block
I/0 on mass storage devices;

3) Asynchronous timer support.

HAKDWARE REQUIREMENTS

LR AL E R R E R L LR T

a) Satellite

LA L XL TR X B X

- PDP~11 (or LSI=11) processor capable ot
running RT=11 ;

= clock to be used by RD: for timeout
control ;
-~ asynchronous serial intertface (e.q.

DL=11W) to be used for communication to
the Host 7



therefore achieve maximum speed,

(4) the interdependence of the send and
receive activities. The nature of
received messages affects the nature
of transmitted ones,

(5)  the existence of a priority-ordered
list of send messages.

Factors (1) and (2) suggest that the send and
receive activities be interrupt driven. At the same
time, factor (4) means that there are critical
sections of code where shared data regions are
accessed. Unfortunately, RT-11 does not provide any
special mechanism such as semaphores for controlling
access to shared data. An alternative is the use of
interrupt lockout during critical sections. This is
acceptable as long as the duration of the interrupt
lockout is less than the minimum time span between
interrupts. Access to shared data has been minimized
as much as possible. The only shared data structures
that remain are the pointers and counters for six
queues and two sets of flags associated with reset
and negative acknowledgement conditions; all of
these are accessed for very short periods of time.

Factors (3) and (5) required a straightforward
mechanism for scanning the list of send message
flags and initiating the transmission of the highest
priority message. An approach involving the use of
a clock-driven scan of this send list is conceptually
clear - it avoids multiple layers of send interrupt
processing - and involves little overhead. Further,
the scan interval can be easily adjusted to fit the
transmission time of the shortest possible message.
A clock is also needed to provide retransmission and
link failure timeout conditions. The first of these
timeouts occurs if transmitted messages have not
been acknowledged for a certain 1length of time.
This timeout is a function of maximum message length
and link speed. The second timeout occurs after a
fixed interval if no.messages are received on the
link. In this situation, the current state of the
link is stored in a file and an exit to the RT-11
monitor is performed.

Message Transmission: The sequence of events
associated with the transmission of a message is the
following:

(1) after a timeout, the timer activates the
scheduler;

(2) the scheduler scans the send list flags.
If one is set the flag is cleared and the
appropriate message is prepared. Flags
are set by the timer, the interface
subroutines or the receive side of the
processor, according to the current status
of the system. Data messages are handled
slightly differently. There can be more
than one data message waiting at any one
time to be transmitted but only one of
each type of control message. Therefore,
a queue is needed to store waiting data
packets. The scheduler detects the
presence of a waiting data packet by
checking the counter associated with this
queue rather than a flag;

(3) the prepared message is passed to the
transmit side of the device processor;
while the message is being transmitted,
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the scheduler is inhibited.

From the above discussion, we see that the act
of transmitting messages has no effect on the receive
side of the protocol processor, apart from disabling
interrupts during critical sections. This separation
of activity has two advantages; it improves clarity
and it minimizes shared data. Total separation is
impossible; factor (4) requires that the receive side
affect the transmit side of the monitor. However,
this effect is limited to the setting of flags and
the adjusting of pointers and counters. One example
is the adjustment of the retransmit queue upon
reception of message acknowledgements. The receive
side itself is driven completely from receive
interrupts. In fact all the processing of received
messages is performed in a nested series of
completion routines called from receive interrupt
service routine. This approach presents no problem
as long as the time to receive the shortest packet
is longer than the time to process a packet header
(which has a fixed length).

Message Reception: The following sequence of events
is associated with message reception:

(1) upon reception of a packet, the header CRC
is computed and the packet is discarded if
it is bad;

(2) 1if it is a control message, the processor's
state variables are updated and the send
list adjusted;

(3) if it is a data packet, the state variables
are updated and the data region's CRC
computed. If the packet is valid it is
passed to the message processor via an
interface subroutine. Otherwise, it is
discarded.

BUFFER MANIPULATION

The size and number of buffers is .the choice of
the message processor using DDCMP. This permits
maximum flexibility and promotes efficient use of
resources. The only size constraint is a maximum

data region size of 214.

The buffer queues used in DDCMP are one-way
linked lists. Each list is characterized by a
headpointer, tailpointer and counter. Two separate
sets of buffers for transmit and receive were used
for the following reasons:

(1) Because a steady outflow of data messages
is dependent on a steady inflow of
acknowledgements, buffers must always be
available to the receive side of the
device processor. This is most easily
achieved by dedicating a set of buffers
to reception.

(2) Having a linked list of send buffers, as
opposed to a ring buffer, has the
advantage of permitting the message
processor to return buffers to DDCMP in
an order different from that in which they
were obtained.

Send buffers: Three sets of buffers are used for
transmission:



list of buffers available
to the message processor
for filling.

sendfree queue:

send queue: list of buffers containing
data messages waiting to
be transmitted.

retransmit queue: list of buffers containing
transmitted but unacknow-
ledged data messages.

The send buffers carry only numbered data
messages. Control messages are formed when the need
arises and are not stored. The flow of buffers is
the following: empty buffers are passed to the
message processor where they are filled and returned
to the send queue. Upon transmission, they are
placed on the retransmit queue until an acknowledge-
ment returns them to the sendfree queue.

Receive buffers: The receive buffers are used for
the reception of both data and control messages.
Three sets of buffers are again used:

receivefree queue: pool of free buffers.

list of received data
messages waiting for
validation.

numberedmessage
queue:

list of valid data
messages waiting to be
passed to the message
processor,

receive message
queue:

In addition, there are three buffers within
the reception process itself. They are the
'presentbuffer', 'previousbuffer' and 'nextbuffer'.
The presentbuffer is the one currently being filled
with incoming characters, the previousbuffer is the
one most recently filled and the nextbuffer is the
one to be filled next. Because the processing of
control messages and data messages with bad headers
takes less time than does the reception of the
shortest possible message (8 bytes), the buffers
containing these messages can be reassigned
immediately as the nextbuffer without having to
pass through the receivefree queue. This is path
(1) in Figure 3. Data messages with good headers
and bad data follow path (2), returning directly to
the receivefree queue. Valid data messages pass
through the receivemessage queue and return via the

message processor to the receivefree queue (path (3)).

If the message processor does not introduce any
significant bottlenecks in the system, efficient
transmission and reception is possible using only
six buffers: three for transmit, where one buffer
is being filled, the other is being transmitted and
the third is waiting for an acknowledgement, and
three for receive, where one is being filled, the
other is being validated and the third is being
emptied.

INTERFACE TO MESSAGE PROCESSOR

The five interface subroutines allow any
message processor to utilize the DDCMP processor in
a clean straightforward manner. These Fortran-
callable routines are used to initiate and terminate
activity at the DDCMP level, to obtain and deliver
buffers for transmission in an asynchronous manner

and to access the contents of received messages.

Initialization: All DDCMP-level counters and flags
are initialized by the initialization routine DDINIT?
the number and size of buffers is specified and the
communication link is started up via the START-STACK
sequence.

Sending Messages: To avoid core-to-core transfers,
the subroutine GETBLK makes available to the message
processor the actual buffer used for transmitting

the message. Once the buffer is filled it is returned
to DDCMP via SNDBLK.

Receiving Messages: If the same approach were used
on the receive side, there would be the possibility
that they would not be returned to DDCMP after the
message was obtained. To avoid this possibility,

a core-to-core transfer is used by RECEIV to move
the contents of a received buffer to a core array.
The message processor must arrange to call RECEIV on
a regular basis to ensure that received messages are
picked up. Otherwise, a bottleneck may occur on the
receive side of the DDCMP processor.

Termination: The subroutine DDEXIT is called to
terminated DDCMP activity and to exit to the RT-11
monitor. The message processor must perform all of
its own exit operations before calling DDEXIT.

INTERACTION WITH RT-11 MONITOR

The current implementation of the protocol
processor runs under the RT-11 single-job monitor.
All interrupt service routines, through the .INTEN
programmed request, run in system sate. This greatly
reduces available stack space, so subroutine calls
internal to DDCMP pass all parameters in registers.
Under the SJ monitor, the 60HZ clock interrupt serves
no practical purpose, so it is rerouted to provide
the needed DDCMP timer facilities. If the F/B
monitor were used, the DDCMP timer could be made to
run as a F/B clock initiated completion routine.

XFR - A FILE TRANSFER UTILITY PROGRAM

One current application of the DDCMP
communications module is the full-duplex transfer of
ASCII and binary files between processors. XFR is a
Fortran program which handles all the higher-level
duties associated with this task. Among its
activities are the following:

(i) interact with the user to determine the
sequence of actions to be performed. The
user must specify the type of file and
the direction of transfer. Only one
file is eligible at any given time for
transmission in a particular direction.

(ii) perform all I/0 to storage devices;
because ASCII files are record oriented
while binary files are block oriented,
the two types are treated differently.

(iii) break down files into packets and vice
versa and transport the packets to and
from DDCMP.

(iv) provide the higher-level message protocol
for interaction with the other processor.
This protocol is needed to initiate and
terminate transfers and to report errors



(v) maintain a log of link activity over
extended periods .of time. XFR shares
with DDCMP a common block of variables
which reflect the number and types of
messages which are sent across the link.
Upon exit, DDCMP stores this information
in a file; XFR stores the same information
in a second file with the difference that
the second file contains a running account
of all activity since the file was
created; the DDCMP created file stores
only the latest link usage information.
In this way, both current and long-term
link activity can be monitored.

CONCLUSION

An assembly-language module implementing a
point-to-point full duplex version of DDCMP and
running under the RT-11 SJ monitor has been developed.
This module, including a line driver for a DL-11
serial interface, is less than 1.8K words in length,
excluding buffers. The module has been designed to
be general in nature, with a clean straightforward
interface to any higher-level module using it. This
permits its use in a wide range of applications.

One such use is the transfer of files between
processors.

MESSAGE PROTOCOL DEVICE

PROCESSOR PROCESSOR PROCESSOR

Figure 1. LEVELS OF PROCESSOR NEEDED FOR COMMUNICATION
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A MULTI-DETECTOR PULSE-HEIGHT ANALYSIS SYSTEM

Chris P. J. Kelly, Damon Stafford and Alfred J. Hulbert
Inhalation Toxicology Research Institute
Lovelace Biomedical and Environmental Research Institute
P. 0. Box 5890
Albuquerque, Mew Mexico 87115

ABSTRACT

Investigators at Lovelace ITRI are currently using a unified
Multi-Detector Pulse Height Analysis (PHA) system which per-
mits the same software package on a PDP-11/T34 to be used for
analysis of nuclear counting spectra collected from a wide
variety of detectors. The analysis software described includes
interactive graphics on storage scope terminals and specialized
spectral analysis routines tailored to individual detectors or
experiments. The detectors include Germanium-Lithium high
resolution gamma detectors, Silicon-Lithium alpha particle de-
tectors, Phoswich (Sodium Iodide-Cesium Iodide) X-Ray detectors,
beta scintillation and large Sodium Iodide counters. Applica-
tions include neutron activation analysis, analytical radiochem-
istry, personnel monitoring and analysis of biological specimens
from radiobiological studies. A companion PHA package on the
ITRI central computer, a PDP-11/70, is functionally equivalent
at most levels, with identical user commands, but with enhanced
capability for more extensive analysis and hardcopy graphics.

INTRODUCTION

At the Inhalation Toxicology Research Institute
(ITRI), pulse height analysis (PHA) has long been an
important research tool. As real time computing has
expanded, researchers have asked for more computer
assistance in the collection and analysis of PHA
spectra and this is the system designed to meet
those needs.

DESCRIPTION OF PROBLEM

While designing the PHA software, it became clear
that the various users of the system would have dif-
ferent needs in counting and analysis, which depended
upon many factors. First, the emission characteris-
tics of the radioisotopes (alpha, beta, gamma and
X-ray emitters were all in use). Second, the type of
application (e.g., personnel monitoring, analytical
chemistry and emissions characteristics). Finally,
what was to be done with results (observed, discarded
or saved for use in Information Storage and Retrieval
systems).

The program had to meet these needs, and provide for
future expansion and adaptation to other computers.
Two PDP-11/T34 processors were scheduled for use in
collection and analysis of pulse height data. A1l
detectors had to be accessible by any user, collec-
tion and analysis had to be independent processes,
and some specialized analysis and output routines
needed restrictions on use. The file structure and
access scheme provided a key to our solution, and a
modular program structure completed the answer.

This flexible system allows each detector to run in-
dependently of others, and since some detectors have
very Tong counting times (ten or more hours), this
means many simultaneously active detectors. We found
that the costs of that many stand-alone systems, and
the problems of continually setting up multichannel

Proceedings of the Digital Equipment Computer Users Society

analyzers for different collection arrangement (and
yhe errors created thereby) were prohibitive, and
Justified the development effort.

HARDWARE ARRANGEMENT

The data collection is performed by a CAMAC-oriented
data acquisition system, connected to a PDP-11/T34 or
11/45 mini-computer. Figure 1 is a schematic of the
system, with detectors on the left. FEach detector
prov1des its own power supplies, preamps and ampli-
fiers, and puts out pulses between 0 and 8.192 volts
in amplitude. These signals are sent to a multiplexer
which buffers input to a high-speed analog-to-digital
converter (ADC). Tag bits added by the multiplexer
nqtg from which detector the pulse originated, and
digital information is sent to a CAMAC input module.
The CAMAC dataway also contains a multiple clock
module which collects elapsed and live time data.

The Camac Branch control is handled by a Micropro-
grammed Branch Driver (MBD-11), a fast microprocessor
which resides on the PDP-11 Unibus, and processes
data for DMA transfer to the PDP-11 memory .

Control programs in the PDP-11 allocate buffers in
core, one for each active detector, and upon termina-
tion of a collection, write the data and associated
header to a disk file.

FILE STRUCTURE AND ACCESS

In order to allow all users access to the recently
co!]ected data files, a special user code was created
which gave all users ('world' in the DEC terminology)
full access privliedges, and stored all data and most
common 1ibraries in that user file dictionary. The
collection program puts out completed spectra into a
master data file (Figure 2) onto which the detectors
are logically mapped by a definition file. This
definition file also serves as a symbolic mapping, as
each detector is given a unique six-character name by
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which the user can refer to that detector. The data

file is a direct access file 240 blocks long, mapped

into a maximum of 48 detectors (five disk blocks per

detector). A1l detectors have the same structure to

their files, with the first block reserved for a file
description header, and the remainder for data, up to
1024 channels of integers.

The header of the file contains the following infor-
mation:

1. Detector ID - six-character symbolic name
of detector.

2. Detector Number - order in which detector
data are mapped into the most recent data file.

3.
collected.

Time of Day - date and time spectrum was

4. Counting Time - 1ivetime and elapsed time
(and therefore deadtime) of collection, and time for
use in calculations after deadtime corrections are
performed.

5. Resolution Information - energy (KeV) cor-
responding to channel one and to the highest channel
in the spectrum.

6. Number of Channels in this count.
7. Experiment ID - user entered identification
of data.
8. Unique ID - for sorting of files.
9. Clock Frequency - of collection control
clock.
10. Deadtime Correction Indicator.
11. Background Subtraction Indicator.
12. Linkage Indicator for multi-detector
counts.
13. Collection Termination Code (to indicate

type of termination, e.g., overflow, timeout).

14. Reserved space for future expansion.

The file is read by calls to in-house multiple-block
I/0 subroutines which perform a direct access read
without the use of large intermediate buffers, con-
serving memory and speeding execution of I/0.

This arrangement is convenient because the latest
data are always found in the same file, and the user
is able to access any of the detectors simply by
knowing the detector ID name. Only minimal instruc-
tion in the operating system of the computer and the
PHA program is required. The file system addi-
tionally hinders storage of worthless or poorly de-
fined data files (forgotten and wasting the 1imited
mass storage) by writing the most recently collected
data on top of older data for the same detector.
This forces users to make use of data before collect-
ing additional spectra, a benefit to the system and
the users. A user collecting a series of 10 minute
counts is able to start a new collection before
analyzing the old, since it is only upon termination
that older data are erased, and older data are read
by the analysis program keeping a complete copy in
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core during analysis. This overlap of collection and
analysis greatly speeds the counting process when
many samples are involved.

GENERAL ANALYSIS

The program is interactive with the user, with any or
all options selected at will and in any order. This
adds to the flexibility of analysis, Since any
feature may be repeated or dropped as necessary.

Upon startup, the program asks what detector the user
is interested in, and calls the mapping subroutine to
error check and to set pointers to the detector re-
quested. Data are read into common arrays, and the
input file closed. At this point, a subroutine be-
gins to analyze header information, and a summary is
printed on the user terminal and on a logging file on
disk. Since analysis is usually performed on
graphics terminals, the logging file provides a semi-
permanent storage of analysis results in addition to
an audit trail of functions performed during anal-
ysis.

A header analysis subroutine performs deadtime cor-
rection based upon data collected by two clocks (Tive
time and elapsed time) at count time, and notifies
the user of the magnitude of deadtime and the new sum
of the data.

This deadtime correction is performed based upon the
termination code, because the integer data type
places restrictions on maximum counts per channel,
and collection programs will terminate a collection
if data value in any channel approaches this value.
In this case, the live time of the count will be used
with no change in data, while in other cases data
will be scaled to match requested count time.

After this brief analysis, control is passed back to
the main routine, which asks the user for a two-
letter command, which will determine the next func-
tion to be implemented. Options include the

following:
1. AA - Alpha Radiochemistry Special Analysis
2. AB - Beta Spectrometer Special Analysis
3. AG - Ge(Li) High Resolution Analysis
4, AN - Human Whole-Body Counter Special
Analysis
5. BG - Generation of background Tibrary
6. BS - Subtract latest background from data
7. EX - Exit from analysis with 1ine printer
list of analysis
8. GR - Interactive Graphics
9. LG - Update whole-body counting Tibraries
10. RC - Semi-automatic recalibration of scales
11. SA - Save current data in disk file
12. TC - Convert data to counts per minute
13. VP - Hardcopy Graphics



Each of these functions have interesting features,
and because of the modular design of the program,
more may be added at any time with ease. Here the
discussion will center on a few of the more interest-
ing functions.

Alpha Radiochemistry Analysis

This function is tailored to the needs of highvolume
radioanalytical chemistry of Tow-level alpha emit-
ters, and is a front-end to an Information Storage
and Retrieval system. In this sense, subroutines
will do some minor analysis and calculations, and
then reformat the data for entry into the ISR system.

When the user calls this function, the program re-
quests names of materials expected in the sample, and
reads a library containing some characteristics of
the materiais. Using this library information, the
spectrum is examined and peaks in expected areas are
counted and checked for shape and actual energy cor-
respondence. The program then calculates actual ac-
tivity in these samples using count time, and stores
the information together with ID data in a free-field
data file which is automatically named for the Julian
date and fraction of day on which the spectrum was
collected.

The user needs only to transfer this file to the cen-
tral computer for use in the ISR system. Throughout
the PHA program, extensive error checking of input
data is performed to ensure accuracy in results.

Whole Body Counting Analysis

The Human Whole-Body Counter is used for personnel
monitoring, and periodic checks are performed to en-
sure safety of laboratory personnel. Sodium iodide
detectors are sensitive medium-resolution devices,
and are used to produce a 512 channel spectrum in a
standard 10 minute counting time. A library contain-
ing spectra of the radioisotopes used at ITRI is
stored on disk, having been counted on the whole-body
counter using standard sources.

When a spectrum has been collected, the user calls
the WBC analysis function, which requests names of
the library spectra he wishes to compare with the
sample. Five spectra are used in any one run. These
1ibrary spectra have unique ID names by which the
user refers to them.

After reading all Tibrary spectra into an array, a

spectrum fitting matrix inversion routine fits the

Tibraries to the sample using a Teast squares tech-
nique and prints a 1list of suspected quantitites of
each Tlibrary radionuclide.

Interactive Graphics

A useful and widely used feature is the interactive
graphics mode of analysis, as it provides a flexible
and powerful means of computer assisted examination
of pulse height spectra.

Using 17 single-letter commands, the user is able to
perform a relatively exhaustive examination of the
data, leaving only the most complex and specialized
functions to other subroutines. Functions implemented
are as follows:

1. A - Integrate user designated area of
display.

2. B - Rescale to previous window.

3. C - Connect data points with a solid
Tine.

4. D - Display computer generated best

fit spectrum (generated by the
Whole-Body counter Analysis
routines).

5. E - Identify point at crosshairs.

6. G - Display spectrum with logarithmic
Y axis.

7. H,L - High and Tow 1imits on new window
(Zoom). Allows magnified view of
data.

8. M - Multiply all data by user input
number.

9. 0 - Return to original window (display
all data).

10. R - Replot in same window.

11. S - Smooth data (five-point least
squares parabolic fit).

12. T - Integrate entire spectrum.

13. X - Exit from Graphics.

14. Z - Set point at crosshairs to value
of zero.

15. Errors - Bell and question mark appear.

Interactive Graphics is performed on storage screen
terminals with crosshairs, using in-house plotting
subroutines for control of the special graphics mode.
Since all data generated by the user in graphics mode
is erased from the screen upon exit, all functions
called are recorded on the disk logging file which is
spooled on exit from the PHA program.

Hardcopy Graphics

An option is available to create a paper graph of
data, using either a high resolution electrostatic
printer/plotter or the impact matrix line printer/low
resolution plotter. The user requests hardcopy
graphics and the routine asks for a plot title, and
calls in subroutines to generate intermediate binary
files. Functions diverge now depending upon which
computer is used. On data collection computers (PDP-
11/T734) the pass-two plot generation is accomplished
by a slave task, with output appearing immediately on
the impact matrix printer/plotter. On the central
computer, the binary file is saved for use by the
pass-two program at a later time, with output on the
electrostatic plotter under control of the computer
operator.

SUMMARY
This Pulse Height Analysis system, designed for a

multi-detector, multi-user environment has been in
use now for approximately one year and has met the
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primary needs of users for more rapid and complete
analysis of spectra. Additionally, it has provided
the starting point for more specialized techniques,
having removed from the experimenter many of the
burdens of manual data analysis. Flexibility of
design makes the system easily adaptable to changes
or additions of detectors and specialized analysis
functions.
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A MULTI-USER, MULTI-DETECTOR PULSE HEIGHT ANALYSIS/GAMMA CAMERA DATA

COLLECTION SYSTEM USING CAMAC AND PLAS

Damon Stafford, Chris P. J. Kelly and A. J. Hulbert
Inhalation Toxicology Research Institute
Lovelace Biomedical and Environmental Research Institute
P. 0. Box 5890
Albuquerque, New Mexico 87115

ABSTRACT

A system which collects data independently from many pulse
height analysis detectors is described. Connection to the com-
puter is via either parallel or serial CAMAC branches and
Microprogrammed Branch Drivers (MBD 11). Computers are either
PDP-11/T34's or a PDP-11/45 with RSX-11M Ver. 3.0 as the op-
erating system. Some gamma camera collection functions are
implemented. These are being expanded. Users run a simple
startup task from any terminal to provide required parameters.
A central monitor task (CONTRL) then error checks the request
and sets up PLAS buffer areas. A third task (COLLEC) communi-
cates the request to the MBD which actively controls data
collection. The only task which must be core resident during
collection is COLLEC which is relatively small in size.

REQUIREMENT

Nuclear data collection at the Inhalation Toxicology
Research Institute (ITRI) has been an integral part
of our research support technology for many years.
Control of collection and entry of data into the com-
puter was, until recently, very cumbersome and inef-
ficient. In some cases no computer processing of
data was done because of the time involved in data
entry. New research projects required computer pro-
cessing simply because of the volume of data to be
collected. Many more individuals with diverse back-
grounds would be involved in data collection so it
was desirable to simplify the collection process as
much as possible. The decision was made to automate
the collection process.

Pulse height analysis (PHA) includes quantitating the
number of radioactive emissions from a substance over
a wide energy range. Our requirements for PHA vary
significantly with the specific project. One project,
Tow level alpha radiochemistry, will have 32 collec-
tion detectors on-1ine and possibly simultaneously
active. Storage requirements for projects vary from
one 128 word buffer to two 16K word buffers per de-
tector. Collection times vary from a few seconds to
many hours. Count rates vary from a few counts per
hour to 50,000 counts per second. Gamma camera col-
lection is primarily a PHA in a three coordinate sys-
tem. For most applications the collection problem is
the same as the two coordinate system.

CAMAC has become the ITRI standard for data collec-
tion. Parallel branches are planned to most areas
which require PHA collection services. A serial
branch will serve other areas which are low count
rate projects. Currently eleven detectors are in op-
eration on one parallel branch. The gamma camera is
presently in the testing stage. The serial highway
will be operational soon.

Individual stand-alone systems were rejected for most

applications because of the large number of systems
required. A data interface would still have to be
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developed for transferring the data to the primary
analysis computers.

SYSTEM OVERVIEW

Capabilities

A researcher can start a collection from any terminal
connected to the same computer as the detector. It
can be scheduled to run for a specific time duration.
It will stop automatically if the number of counts in
an energy range exceeds 32000. The researcher can at
any time stop collection and save the accumulated
data.

Actual elapsed time may be slightly different (less
than a second) than the time requested by the re-
searcher. A free running clock times each collection
so that elapsed time is known accurately. Analysis
programs use this to compensate for deviations. Re-
solving time of the ADC is usually more significant.
It is moenitored and is then compensated for by analy-
sis routines.

Usage

Collection of data from any detector proceeds as fol-
Tows. The sample is placed in the detector. The re-
searcher goes to any terminal connected to the same
computer to which the detector is connected. A col-
lection startup program is run. OMNI is the standard
startup routine which works for all detectors except
gamma camera (Figure 1). Some projects have startup
tasks asking only one question. The computer will
return a message to the user's terminal saying that
collection was started (assuming there were no er-
rors) and a collection termination message when col-
lection is finished. The sample may then be removed
from the detector and the process repeated for
another sample. A1l collection system events are
also logged to the console terminal.

Because disk storage space on the data collection
computers is limited, the system requires that
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RUN $OMNI
OMNI: 24-APR-78 07:26:53

OMNI: ENTER THE DETECTOR ID>JELLY1

OMNI: ENTER THE DURATION (HRS,MIN,SEC)>0,1,0

OMNI: ENTER X, WHERE 2 XXX IS THE NUMBER OF CHANNELS>12
OMNI: ENTER COMMENTS>THIS IS THE BIG DEMO

>
CONTRL:
CONTRL:

Figure 1.

researchers specifically make a permanent copy of the

data if it is desired to save it. Otherwise succes-
sive collections on the same detector will destroy
the current data. An analysis program is available,
which has graphics capability, to aid in that deci-
sion. That same analysis program will make a perma-
nent copy of the data if required. The data can then
be moved to the central computer, a PDP 11/70, for
extensive analysis.

Electronics (Figure 2)

The heart of the system is one of two PDP 11/T34 com-
puters or a PDP 11/45. Each system has several
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Figure 2

24-APR-78 07:27:51 JELLY1 Data collection started
24-APR-78 07:28:55 JELLY1 Timeout collection finish

Collection startup with system replies.

terminals available to users. Each PDP 11 has at
least one Microprogrammed Branch Driver (MBD). The
MBD is a fast (350 nanosecond instruction time) 16
bit 4K word microprocessor. It is programmable and
has eight separate register sets. The MBD interfaces
a CAMAC parallel branch highway containing one to
seven crates to the PDP 11. It performs all realtime
control functions. Other non-PHA realtime functions
may be active simultaneously with PHA. Detectors,
consisting of a photo-multiplier tube (PMT), a pre-
amp and an amp, send information through a multi-
plexor (which can handle up to 16 detectors) to an
analog to digital converter (ADC). The voltage level
from the detector is proportional to the energy of
the photon striking the scintillation material in
front of the PMT. This is converted to a digitized
value from zero to a maximum set on the front panel
of the ADC. This number and the multiplexor channel
number are put in an input register in the CAMAC
crate. A CAMAC LAM (look at me) occurs and the MBD
will begin its processing. A dual timer module is
supplied with each input register. One timer measures
elapsed time. The other measures time the ADC is
unavailable for new conversions.

Software

A11 ITRI's realtime systems use the RSX-11M operating
system. Included in each system are two ITRI written
drivers which synchronize actions of the MBD with the
PDP 11. Facilities are available whereby PDP 11 user
programs can load MBD memory with programs or data,
start execution of MBD programs and receive asynchro-
nous system traps (AST's) for MBD caused interrupts
to the PDP 11. To make more efficient usage of
memory and to make the logic of individual programs
simpler, a multi-task collection system was designed.
A11 PDP 11 code is written in Fortran, the only
higher level language available. The MBD code was
written utilizing a set of assembler macros.

The central monitor and resource allocator is CONTRL.
It is always active but checkpointable. No operations
with critical response times are performed in CONTRL.
It receives input requests from other tasks and
finishes each particular function before processing
the next request. COLLEC interfaces (at a user
level) the PDP 11 collection tasks with the MBD. It
initially loads the MBD with its programs. It awakens
the MBD when new collections are to be started and
receives information about collections that have
finished. It is non-checkpointable. Nothing is
dependent upon response time.

The investigator communicates with the system through
any one of several startup tasks. These tasks ask
the appropriate questions of the investigator's
specific needs. They are small and easily written.
A11 use the same subroutines for communicating with
the collection system. A1l communicate directly with
CONTRL.



Programs that reside in the MBD control all data col-
lections. These programs have quick response time
requirements. The Towest priority program controls
communication with the PDP 11 concerning new collec-
tion starts and system shutdown. The middle priority
program controls actual collection timing. It in-
forms the PDP 11 when a collection has finished.
one of a series of high priority programs process
incoming data ready LAM's from detectors. From the
time a LAM occurs until the MBD is available to
process a new event, roughly 20 microseconds elapse.

Any

System Flow

Parenthesized numbers in the following text refer to
labels in Figure 3. To start a collection an inves-
tigator runs a startup task. All required questions
are asked and the answers error checked before any

interaction with the rest of the system occurs. The
maximum information required of the investigator is

the detector name, collection duration, buffer size,

and a comments field for sample identification. The
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Figure 3
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startup task then sends a message to CONTRL request-
ing buffer space (1). If the detector is not already
in use, CONTRL will allocate a buffer in a PLAS re-
gion. A "send by reference" will be executed so that
the startup task can attach itself to the buffer
region (2). The startup task zeroes the buffer and
fills in required header information. This includes
the time and date and a computer generated unique
identification. When finished, a message is sent to
CONTRL and the startup. task exits (3).

When CONTRL receives the second message, it starts
COLLEC, if it is not already active, and sends it a
"send by reference" message pointing to the buffer
(4). If the particular MBD does not have active col-
lections, COLLEC will Toad the MBD with its programs.
To get the required CAMAC branch addresses COLLEC
returns a message to CONTRL (5). CONTRL searches EDI
format configuration files on disk (6) and builds
tables with all required commands in a small PLAS
region. A "send by reference" is returned to COLLEC
(7). CONTRL detaches itself from the tables region.
COLLEC loads these tables into the MBD (8) and de-
taches and deletes the tables region. The timing and
data handling programs in the MBD are started (stilil
8). These go to sleep but will restart themselves
when there is something to do. To start the MBD col-
lecting data, COLLEC runs the low priority MBD pro-
gram PHAINI (9). This copies buffer and timing
information to the MBD. It sets a flag so that both
timing and data collection will commence (10).
Everytime a LAM occurs for a detector that is in use,
the location in the PDP 11 buffer corresponding to
the detector and the appropriate energy range is
incremented (11). For a detector that is not in use
the LAM is simply cleared. When the timing program,
utilizing a duration timer, decides collection has
finished, the LAM handling program is told to stop
data collection for that detector (12). This stoppage
will also occur if a buffer Tocation exceeds 32000
counts. Information about elapsed time, ADC dead
time, and the reason for collection termination is
stored in the PDP 11 buffer. COLLEC is informed of
the finish via an AST caused by an MBD interrupt
(13). COLLEC detaches itself from the PLAS buffer
and sends a message to CONTRL informing it of the
completion (14). If there are no remaining active
collections in the MBD, all the PHA MBD programs are
terminated and the MBD memory freed. CONTRL writes
the buffer and header to disk (15). It detaches
itself from the buffer region and deletes it. The
terminal from which the startup task ran has a com-
pletion message written to it.

Utilities

Several utilities are available. The startup tasks
are classed as utilities. There is a utility DETKIL
which allows the researcher to request immediate
termination of collection but save the data. DETSTA
allows the researcher to find out if a particular
detector is busy.

Several utilities are available to the system manager
who knows the password. DETKIL will ki1l a collec-
tion from a different terminal than the one from
which the collection was started. GLOSTA dumps in-
ternal tables on CONTRL. SHUT causes the collection
system to disallow any new collections. A1l collec-
tions which are active at the time SHUT is run will
go to completion.



PLAS USAGE

PLAS regions are allocated by COLLEC for two reasons.
A 256 word region is created for the MBD tables each
time an MBD is to be loaded. Once the send by refer-
ence has been made to COLLEC, CONTRL detaches itself.
When COLLEC detaches itself after loading the MBD the
region is deleted. The minimum region allocation for
buffer space is 4K words. More than one buffer may
reside in a region if there is room. A buffer that
is longer than 4K has a region dedicated to it. Once
the last active collection in a region finishes, the
region is detached and deleted. A maximum of eight
regions may be in use.

Using PLAS to build the
plicated. COLLEC could
mand tables by itself. Ry lettin

work, COLLEC which must be memory resident during all
active collections, need have no Fortran I/0 routines
included in task image. The PLAS routines must also
be used to attach the buffers and so perform a dual
function. Table building occurs only when a collec-
tion is started and no other collections are active
on the target MBD.

tables might seem overly com-
have fetched the CAMAC com-

CAMAC BRANCH RECONFIGURATION

Once the data collection system is quiescent, modules
may be moved around at will on the CAMAC branch. New
detectors or multiplexors may be added or equipment
may be removed. Crates may be added or removed.
CONTRL uses two files in EDI format to build all
branch addresses when a collection starts. One file,
CONFIG.CMC which is used by all ITRI data collection
tasks, Tists all module locations on the branch. The
second, SYMMAP.LIB which is used exclusively by the
nuclear data collection system, lists multiplexor
characteristics, detector names, and deadtime clock
information. A third small file, PHACHL.LIB, con-
trols the priority of the MBD programs.

It is not possible to replace CAMAC modules with
other vendor modules unless the command sequence is
exactly the same. Malfunctioning modules can be
swapped out as required with identical modules.

If a PDP 11 goes down for a significant period of
time, the MBD can be changed to another PDP 11. By
editing CONFIG.CMC, PHACHL.LIB and SYMMAP.LIB, the
operational PDP 11 can be brought up with two CAMAC
branches within minutes.

RELIABILITY

The software has performed reliably. After initial
checkout systems failures have always been hardware
failures. The MBD has been the most unreliable com-
ponent. The system has the same weaknesses of any
distributed CAMAC system. Powerfailures at crate
locations are not necessarily detected. The software
is somewhat error insensitive. Collections will con-
tinue as long as their required hardware appears to
be operational. This includes the MBD's on multiple
MBD systems. For failing collections the system
assumes that no data is better than potentially
corrupted data.

TERMINAL OQUTPUT

A11 terminal output is done via a message handling
task. A1l messages are logged both to the user ter-
minal and to the console log. Collection tasks send

A-24

a standard system message. It contains a message
number relevant to the collection status. The mes-
sage output task accesses an English language text
file and outputs this message. If the text file can-
not be accessed or the message number does not have

a corresponding text, the message number is printed.
Up to five different messages can be buffered in the
message output task (that is ten active output re-
quests to the system). Other messages will be await-
ing their turn in the receive queue. If for some
reason the message output routine is not available,
CONTRL will print a message to the user terminal.

The slave task attribute is not used to communicate
TI's. None of the utility tasks are installed.
Hence their execution name is the name of the termi-

nal. This task name is passed as a part of all mes-
sages. CONTRL saves the name so that it can be used
as needed.

FUTURE EXPANSION

Only two enhancements are planned at the present.

One is the capability to Tink detectors together.
This will allow multiple detectors to have simulta-
neous collection starts and stops. This type of col-
Tection will allow one buffer for all or a separate
buffer for each detector. The other enhancement will
allow the researcher to have collection stop when a
maximum specified count is obtained in any one energy
range.

COMMENTS

The primary advantage of the system has been the time
saved by direct entry of data into computer storage.
With the analysis programs available it is possible
to quickly accept or reject data. Data can be recol-
lected immediately if required. The most difficult
problem to overcome has been caused by the removal of
the researcher from the operation of the equipment.
Equipment calibration and correctness monitoring,
which has traditionally been a function which the
researcher would perform, tends to be ignored because
the system is "computerized".

The first demonstration of the system gave birth to
an interesting anecdote. We were showing all the
advantages of the system, pointing out the efficiency
of operation with respect to personnel time. We were
using the OMNI startup program for the demonstration.
No more did researchers have to twirl thousands of
knobs and play with paper tape. One question we were
asked was "Do we always have to answer all four
questions?".
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Chaffeur, James, United States Computers
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Chernoff, Anton, DEC-Maynard

Cherry, Michael, Texas, Univ. of,@ Dallas
Chi, Donald, U.S.Bureau of Mines

Chiang, James, Royal Hong Kong Jockey Cl
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Chodosh, Daniel F., Smithlilne & French Labs
Choy, Steven, Harry Diamon Labs

Choy, Michi, Crocker National Bank
Christensen, Peter, National Bank of Detroit
Christian, Chris, Lucky Stores, Inc.
Christy, Peter, DEC-Maynard

Chu, Hilton, Naval Weapons Station

Church, Gregg, Gejac, Inc.

Church, Janice, Gejac, Inc.

Church, James D., Westinghouse Broadcasting
Cirilo, Lionel, H. S. Crocker

Clark, Alan R., Lawrence Berkeley Labs
Clark, Jerry, American Sign & Indicator
Clark, Michael, McDonnell Douglas

Clark, Richard, Zonge Engineering

Clarke, Timothy O., Menlo Computer Associates
Clemens, John, Damon Corporation

Cleveland, David H., Lawrence Berkeley Labs
Cline, James W., California, University of
Clingerman, David, Fairchild

Clites, Roy, DEC-Maynard

Coffeen, Tricia, Lawrence Berkeley Labs
Cohen, David B., Philip Morris Inter

Colan, Gary, Lutheran General Hospital

Cole, Gary, DEC-Maynard

Cole, Mary, DEC-Maynard

Cole, Michael, EG&G Idaho, Inc.

Cole, Stephen, Georgia Inst. of Technology
Cole, Sue, American Sign & Indicator

Cole, Vern, Georgia-Pacific Corp.

Coleman, H. Legare, Milliken & Company
Collins, John, 3M Company

Collins, Roger, U.S. Leasing Corporation
Condon, Terry, DEC-Merrimack

Conklin, Peter, DEC-Tewksbury

Conley, Chuck, DECUS-Marlboro

Connell, Clyde H., Env.Rsh.Inst.of Michigan
Conville, John, Cableshare

Cook, R. L., Bunker Ramo Corp.

Cooke, C.L., Digital Telephone Systems
Copeland, Lee, LDS Church

Copp, Anne S., DEC-Maynard

Copper, Jack, Compuguard Corp.

Coppola, Victor, DEC-Maynard

Cornwall, Susan, DEC-Maynard

Corthell, N. David, Generix Drug Corporation
Coryell, James, Coryell Graphics

Coryell, Judith, Moorpadt College

Coscia, Donald, Suffolk Community College
Cossalter, John, B.C. Telephone Company
Cossette, Angela, DEC-Maynard

Coston, Arthur W., Applied Information Sys.
Cottrell, James, TRW Defense & Space Sys.
Cottrell, R. Les, Stanford Linear Accel Ctr.
Couch, Carol S., Naval Air Rework Facility
Coulsell, Robert R., International Comm. Sci.
Couvreur, Thomas, Chemical Abstracts Service
Cox, Patricia R., Los Alamos Scientific Lab.
Cramer, Timothy, Puget Sound, University of
Crapuchettes, Jim, Menlo Computer Associates
Crawforth, Jim, U.S. Geological Survey
Creamer, Roger, CTB/McGraw-Hill

Cromartie, Edmund S., Magnavox Govt. & Ind. Co.
Crosby, Richard, DEC-Merrimack

Cross, Allen R., Arc Associates

Cross, John P., Soil Testing Services, Inc.
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Cross, Kenneth, Oak Ridge National Lab LSI,11
Crossnoe, Marvin, Compu-Share, Inc. 11
Crow, Jerry, Georgia-Pacific Corp. 8,11
Crow, Vern, Battelle-Northwest VAX
Crowley, Roger, Union-Tribune Publishing 11

Crum, Sterling, Nordata VAX, 11l
Cruson, Pieter, Quodata Corporation
Cuddy, Dave, Bell-Northern Research LSI,11

Cumming, Gordon C.G., Computer Dynamics Inc. 11
Cuomo, Vince, Beckman Instruments, Inc.

Cureton, Kenneth L., Dialogue Computer Sci. LSI,11
Curley, Robert, American College 11

Curley, William, Federal Reserve Bank VAX,11l
Curtis, Daniel, Fermi Nat'l Accelerator VAX, 11l
Curtis, Robert E., U.S. Government VAX

Cushman, Robert, Jones & Lamson LST

Cutler, James, Michigan, University of 8,11
Cutter, Mark, Lawrence Berkeley Labs VAX,11
Cytry, Allan, Bankers Trust Company

Dagraca, John J., Hughes Aircraft .
Daley, Robert, DEC-Merrimack VAX,11
Dalrymple, Brent, U.S. Geological Survey 8
Daly, Kathleen, Solano Community College

Dammeier, John, Tacoma News Tribune 11
Damon, Peter, DEC-Maynard VAX
Damour, Paul, DEC-Mill Vvalley VAX

Danbury, Thomas, Survey Sampling, Inc. 11

Dancy, Marion, DEC-Tewksbury VAX
Daniels, David W., KMS Fusion, Inc.
Daniels, Robert, Monsanto Co. LSI,1l1l

Danner, Bruce, Rose-Hulman Inst. 11
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Dash, Mike, John Fluke Mfg. Co., Inc. VAX,1l1
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Davy, Donn, Lawrence Berkeley Labs VAX,1l1l
Dawson, Randy, DEC-Maynard

Dayringer, Henry, Monsanto LSI,11

Dean, Robert, Kentucky State University 11
Deeter, Wayne, Able Computer Technology LSI,11
Degraffenreid, Duncan, USDA, SEA, Communica LsI,1l1
Degroff, Michael, WR Grace & Company 11

Degroot, Tony, Lawrence Livermore Labs LSI,1l1
Deininger, Axel, William M. Mercer, Inc. VAX,1l1
Delaney, Dave, Ramada Inns, Inc. 11
Delano, E. Leon, Kenyon College 11
Delia, Clark, DEC-Tewksbury 11
Deller, George, Computer Synergy LSI,11
Deller, Steven R., Computer Sciences Corp. VAX,1l1l

Deloyht, Thomas E., Panhandle Eastern Pipe Line 11
Demasek, Frank, General Motors Corp. 11

Demers, Kenneth, United Tech Research Ctr. LSI,1l1l
Demmer, William, DEC-Tewksbury LSsI, 11
Denniston, Dave, DEC-Maynard

Denny, Charles, DEC-Marlboro VAX

Desaussure, Raymond, Lawrence Livermore Labs VAX
Desmarais, Joyce, DEC-Maynard
Dey, Walter, TRIUMF/UBC VAX,11
DiBartolomeo, May I., US Food & Drug Adm/Edro 11
Dickinson, Sandy, DEC-Maynard

Dierich, Leonard A., Economics Laboratory, Inc. 11



NAME COMPUTER

Dietrich, W.V., Kastle Systems LSI,11
Dightam, John, Canadian Broadcasting 11
Dill, wWilliam Jr., Matrelon, Inc. LSI
Dilworth, John, Lawrence Berkeley Labs LSI,11
Dionne, Paul J., Battelle Pacific NW Labs 11
Dippner, Ralph, New York State Univ. 8,11
Dixon, John, EMR Telemetry LSI,11
Dohan, D. A., California, University o&f 8,11
Dolan, Robert A., Comdesign, Inc. VAX
Dole, Stuart, California, University of 11
Dollar, Glenn, Rainbow Computing, Inc. LSI, 11
Dollar, William R., Crystal 0Oil Co. 11
Dollard, John A., Navy Per Rsh & Dev Ctr. 11
Dolph, Edwin J., Schlumberger-Doll Rsh Ctr. VAX,11
Doman, Jennifer, Hydroscience, Inc. 11
Donahue, John G., DEC-El Segundo LST, 11
Doob, Michael, Manitoba, University of 8
Dosen, Robert, Fermi Nat Accelerator Lab. VAX,11
Doupont, Paul, Lawrence Livermore Labs 8,11
Dowlin, Kenneth E., Pikes Peak Reg. Library

Downie, Jerry L., Coor's Porcelain Company 11
Downward, James G., KMS Fusion, Inc. VAX,11
Doyle, Terry, System Development Corp. LSI,11
Dray, Robert, Digital Equipment Co. Ltd.

Dress, Henry, Naval Air Propulsion Ctr. 11
Drummond, John, Ontario Hydro LSI,11
Dubay, David J., DEC-Merrimack 8,11
Dudley, Charles M., PRC/Information Sci. Co. VAX
Duffy, Darrell, DEC-Maynard 11
Duffy, James M., Lawrence Livermore Labs VAX,11
Duft, Thomas G., 154 Riveredge Road VAX,11
Duke, Dennis C., Interactive Info Systems 11
Duncan, Anne, DEC-Merrimack VAX,11
Duncan, Russell, US Government Printing Office 11
Dunham, Sam, California State University 11
Durnford, Dick, Alpha Omega Systems, Inc. 8,11
Dutton, Ross, North West Computer Ser. 11
Dutton, Robert P., ESL/Inc. LSI,11
Dye, Toby, California University LSI,11
Easton, John T., Minnesota, University of 8,11
Eau Claire, Joseph L., Booz, Allen & Hamilton VAX,11
Ebinger, Larry, Sandia Laboratories LSI,11
Eckman, Ren, Computer Synergy LSI,11
Eckroth, Gary, DEC-Merrimack

Edelstein, Ronald, American Cyanamid Company 11
Edmundson, Edward H, Minnesota, University of 8,11
Edwards, Bruce, Altel Data 11
Edwards, Steven, Cal Poly University 8,11
Edwards, Tom, Tri/Valley Growers 11
Eggers, Maury C., Corning Glass Works 11
Ehrlich, Charles, Crocker National Bank LSI,11
Einstein, Stewart A., RDA 11
Eisenberg, Lawrence H., Eisenberg Law Corp. CcTS, 8
Eley, Herbert W., U.S. Navy VAX,11
Elkine, David, Arnar-Stone Laboratories 11
Ellington, Jerry, Crocker Bank 11
Elliott, Paul, Technology Inc. VAX, 11
Ellis, Charles R., Indiana University LS1,11
Ellis, Russell, System Design LSI,11
Emerson, Mark, Seattle Pacific University LsI, 11
Enders, Robert B., Think Inc. 8,11
Englberg, Norman, General Electric VAX,11
Engleman, Roger, USDA-SEA-AR 11
English, Paul, Boeing Comm Airplane Co. 8
Enicks, Charles R., Commonwealth Clinical Sys. 11
Epstein, Arnold, J. Baker & Assoc., Inc. 8,11
Equals, R.V., TRW Energy Systems Group CTS, 11
Erickson, Robert, Stiffel Company 11
Esbensen, Dan, North County Compu Serv VAX,11
Esfandiari, Mary Ann, NASA/Goddard Space Fl Ctr. 11
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Estes, James W., Int.Crops Rsh. Institute
Esteva, Carlos A., Microprocesadores
Ethier, Errol E., Wachusett Reg. Sch. Dist.
Evans, Thomas, Evans Griffiths & Hart
Evanson, R. A., Paragon Data Systems, Inc.
Everhart, Glenn C., RCA

Ewen, Carl G., Tubular Steel Inc.

Facer, Eilene, TRW

Fafarman, Dave, EDS Nuclear Inc./ATD

Farnan, Ron, Institute for Law

Farrell, B., Informatics, Inc.

Farrell, H. James, St. Mary's College
Farrington, N.J., Computer Applications
Fauber, Marion M., Delco Products Div GMC
Faulconer, Robert, DECUS-Marlboro

Faunt, Douglas, ESL, Inc.

Fein, Michael, DEC-Maynard

Felling, Stephanie, Electrend, Inc.

Fenrick, Michael, Science Applications, Inc.
Ferber, B., Santa Clara County

Ferguson, Francis, Alberta Government Tele.
Ferraro, Frank, Georgia-Pacific Corp.

Ferry, James Jr.

Ferry, James III

Fettes, George, Foothills Hospital

Figler, Alan, Telemed Corp.

Finch, Geoff, DEC-Nashua

Finch, Joanne, E.R. Squibb and Sons

Fincke, William B., Scripps Inst.Oceanography
Fish, David, Lockheed Space & Missile

Fite, Ken

Fitzgerald, Brian, DEC-Merrimack

Fjelsted, Kevin, Lawrence Berkeley Labs
Fleischer, Richard, Ohrbach's Inc.

Flesher, Richard L., Medical Arts Laboratory
Floyd, Richard A., California, Univ.of
Flynn, Rick, TRW Information Services
Fogels, E. A., Toronto, University of

Foley, George B., Bell Labs

Foley, Kenneth, Planning Research Corp.
Foote, Brian, Illinois, University of

Ford, Brian, Numerical Algorithms Grp.

Ford, Donald, Public Broadcasting Serv.
Ford, James, Hoffman La Roche Inc.

Forecast, John, DEC-Maynard

Foreman, Alling C., PMC, Inc.

Forster, Doug, Sylvania

Foster, Frank, Dow Chemical Co.

Frailey, Dennis, Texas Instruments Inc.
Frankel, Allan, Integrated Software Sys.
Fraser, Michael, Armed Forces Radiology
Frazer, Kent, Rubicon Corporation

Frean, Charles, DEC-Maynard

Fredericks, Frank J., Rockwell International
Fredricksen, Tom, Accounting Service Co.
Freeborn, Chris, Esso Chemical Canada
Freeman, Ronald B., Bell Laboratories
Freeman, Dean, Arkansas, University of
Freiburger, Dana, California State Univ.
Freier, Alan O., DEC-Carrollton

French, Donald Jr., General Dynamics/WDSC
French, Raymond B., Boeing Comm Airplane Co.
French, Richard D., Cincom Systems of Canada
Fried, Robert, DEC-Merrimack

Friedrich, Kurt, DEC-Tewksbury

Friesen, Richard D., Lawrence Livermore Labs
Froemming, G., Informatics, Inc.

Fultyn, Robert V., Los Alamos Scientific Lah
Furchner, Donna, American Sign & Indicator
Fushimi, Fred C., Monsanto Research Corp,

LSI,1l1

VAX,11
cTs, 11
VAX

11

11

VAX

11

11

11
CTs
VAX,11

LSI

11
11

VAX,11
LSI,11
LSI, 8
LSI, 8
LsI1,11

11

11
LSI, 11
VAX,11

LSI,11

11
LSI,11
VAX, 11

11
LSI,11
LSI,11

11
LSI,11
VAX,11
VAX,11
VAX,11

8,11
VAX,11
LSsT,11
VAX,11

LSI,VAX

LSI, 11

VAX,11
LSI

11
VAX,11
LST,11
11
LSI,11

VAX,11
VAX
VAX,11

8,11
VAX,11
VAX
LSI,11
8,11



'NAME COMPUTER

Fustes, Manuel, Gulf Interstate Eng. Co.

Gaarder, Bruce L, Macalester College 11
Gabelnick, Stephen D., Argonne National Lab, LSI,1l
Gache, Donald, International Datasystems 8,11
Gagnon, Raymond Jr., Wyman—-Gordon Company 11
Gale, David, Mini-Compu Business Appl.

Galla, Ron, Georgia-Pacific Corp. 8,11
Gallant, Walter

Gallup, Jeff, Lawrence Berkeley Labs

Ganbarg, William, Chicago, University of 11
Gardner, Ted, Georgia-Pacific Corp. 8,11
Gardner, Brian, Comtech Group

Garrett, Ronald, Valley News 11
Garth, William Jr., Chevrolet Engineering Ctr. 11
Garton, Bill A., Boeing Computer Services VAX,11
Gau, Dennis, Western Electric 11
Gaubatz, Donald, DEC-Maynard LSI
Gault, Susan, DEC-Tewksbury VAX
Gauronskas, Charles T., Field Research

Gausman, R. K., TRW Energy Systems Group CcTs, 11
Gebbie, Ray, Guntert Sales Div.Inc.

Gee, Wen-Sue, Lawrence Berkeley Labs VAX,11
Geiger, Duane L., Colorado Systems Group 11
Geiger, Richard G., DEC-San Francisco 11
Geller, Dalia, Lawrence Berkeley Labs

Gemmill, Bill, Orange County Hospital LSI,11
Gendreau, Raymond, Kellogg Company 8,11
George, Pat, E & J Gallo 11
Gerber, Bob, LDS Church LSI,11
Gernert, James M., Energy Ent.of Denver, Inc.

Gertz, Kenneth A., Lawrence Livermore Labs 8,11
Gervasi, Samuel M., Rochester Telephone Corp.

Gey, Fred, Lawrence Berkeley Labs VAX, 11
Ghose, Abigail J., Magnavox Govn't & Ind. 8,11
Giao, Anthony 8,11
Gaio, Mark 8,11
Gieraltowski, Gerald F., Argonne National Lab. VAX
Giesa, Patrick L., Stein Distributing Co., Inc. CTS
Giesler, Gregg, Los Alamos Scientific Lab. LSI,11
Gifford, Robert, Steiger Tractor Inc. 11
Gildea, Thomas J., Nebraska, Univ.of Med. Ctr. LSI,1l
Gill, A. J., Interlake, Inc. 11
Gillette, Glenn L., DEC-Merrimack VAX,1l1
Gilligan, Barry D., Mission Research Corp. VAX
Gimbel, Rick, DEC-Marlboro VAX,11
Gin, Helena Won, Lawrence Berkeley Labs VAX,11
Girard, Paul, Alcan 11
Gisseler, James M., Illinois Tool Works, Inc. 11
Giudice, John, DEC-Marlboro LSI
Glackemeyer, Richard, Boeing Computer Service VAX,11l
Glaser, Gerry, Skidmore, Owings & Merrill 11
Glazer, Eli, DEC-Maynard

Glish, Michael K., Caterpillar Tractor Co. VAX,11
Glisky, Dan, Pontiac Motor Division LSI,11
Globe, Carla B., Chemical Abstracts Ser. VAX,1l1
Glorioso, Robert M., DEC-Maynard LST,11
Glover, Dell, DEC-Marlboro

Goding, David, Lewis and Clark College VAX
Gogue, Michael, TRW Defense & Space Sys. 11
Goings, J. Steven, Mostek Corporation VAX,11
Golde, Hellmut, Washington, University of VAX
Golden, Donald, Litton Resources Systems LSI,11
Goldman, Earl, Nitty Gritty Productions 11
Goldman, Karen, Nitty Gritty Productions 11
Goldman, L., DEC-Santa Clara LSI,11
Goldstein, Jacob, Cusys Inc. 8,11
Goldwire, Henry C Jr., Los Alamos Sci. Lab. LSI,1l1
Gonzales, Rafael, All Indian Pueblo Council 11
Goodhue, Alan, Digital Management Corp. VAX,11
Goodman, Terri A., EG&G Inc. 11

B-9

NAME COMPUTER!
Goodrich, Gerald, DEC-Maynard LSI,11l
Goodwin, Keith, Otero Jr. College

Gordon, Jack, Lunday-Thagard 0il Co. VAX,11
Gordon, Richard, Dofasco LSI
Gordon, Richard H., Sonoma State University 11
Gorlen, Keith, Nat'l Inst. of Health LSI
Gould, Judith 11
Graham, Kathy, ESL, Inc. LSI,11
Graham, William, Systems Consultants, Inc. LSI,11
Grand, Diana, Lawrence Berkeley Lab. VAX,11
Graniero, Charles, Stanford Linear

Grant, Chris, Willis, Conluffe, Tait 8
Gratzer, George, Manitoba, University of 8
Graves, Wayne R., D.C.A. Reliability Lab. LSI,11
Gray, Raymond C., American Tel & Tel Co. LSI,1l1
Gray, Leonard, Valley News 11
Gray, R., Skidmore, Owings & Merrill 11
Greco, Richard, Lewis and Clark College VAX'
Green, Jim, Washington, University of 11
Green, Kelly, Washington, University of LSI,11
Green, Tom, California, University of LSI,11
Greene, Jay, International Datasystems 8,11
Greenwood, James R., Lawrence Livermore Labs LSI,1l1

Greer, CA, Naval Air Rework Facility 11
Gregory, Charles W., Colgate-Palmolive Co. 11
Greiman, Bill, Lawrence Berkeley Labs VAX,11
Griffel, David, Admin Inc. LSI,1l1
Griffith, Frank, Arizona Health Sci.Ctr. 11
Griffith, H. Russell, Digital Management Corp. VAX,1l1
Griffith, Ronald D.L., Michigan, Univ. of LSI,11
Griffith, W. D., Mobil Research & Develop. 11
Grigsby, Fred, Dofasco LSI
Grimwood, Neil W., Valley National Bank 11

Grinstead, Harold B., Mason&Hanger-Silas Mason 8,11

Gross, Jerome, Union Electric Co. 11
Gruenemeier, Henry R., Airesearch Mfg. Company 11
Grundler, Mark W., Grinnell College 11
Grutze, Al, Tri/Valley Growers 11
Guarino, Ruth B., E.R. Squibb Inst. for Med. LSI,11
Guerrero, Henry C., Atlantic Richfield Co. 11
Guldenschuh, Charles, DEC-Maynard 11
Gumm, Barbara, Lawrence Radiation Lab. 8,11
Gunderson, Robert L., James S. Kemper & Company
Gustafson, Robert, Simultation Specialists LSI, 11
Guthrie, Charles W., Inco, Inc. 11
Guy, Richard, Loma Linda University 11
Guzman, Marc A., Cedars Sinai Medical Ctr. 11
Haas, Raymond J., Navy Personnel RSH & DEV 11
Hager, Mark J., Economics Laboratory, Inc. 11
Hagmeier, Jerry, Gardner-Denver Company 8,11
Haigh, David, DEC-Bedford VAX
Hakimi, Ruben, Missouri, University of 11,15
Halbert, Daniel, California, University of VAX
Hall, Judith J., DEC-Acton

Hall, Sue, Southwestern at Memphis 11
Ham, Ronald J., DEC VAX
Hamaker, David W. LSI, 11
Hamaker, Kathryn A. LST
Hamilton, Bruce, ITT Research Institute

Hamma, George, Synergistic Technology LSI,11
Hammersley, Richard, Gilbert/Commonwealth 11
Hancock, Jack, TRW Defense & Space Sys. VAX
Hander, Edwin, U.S. Army Institute LST
Haney, Don, DEC-Maynard LSI,1ll
Hankley, Donald, Naval Ship Eng. Ctr. 8,11
Hanks, J. G., U.S. Marine Corps 11
Hanks, Charles, DEC-Merrimack

Hannan, Peter J., Minnesota, University of 11
Hanson, R.C., Engineering-Science 11
Hanus, Michael J., Wisconsin Med.College 11



NAME

Hardesty, Dennis, Naval Weapons Support Ctr.
Hardin,; Bill, Georgia-Pacific Corp.

Hardy, Donald E., DEC-Maynard

Harlow, Frederick, Naval Research Lab.
Harney, Michael J., Construction Data Sys.Inc.
Harper, R.M., California, University of
Harrington, Richard J., Pacific Telephone Co.
Harris, D., Canada Cement Lafarer

Harris, J. Gregory, Georgia-Pacific Corp.
Harris, Kevin, DEC-Tewksbury

Harrison, James, Los Alamos Scientific Lab.
Harrison, Steve, Skidmore, Owings & Merrill
Hartman, Dan, Naval Air Rework Facility
Hartnett, Nicole, DEC-Maynard

Hartnett, William, International Datasystems
Harvey, Bradford, County of Los Alamos
Hassinger, Robert, Liberty Mutual Rsh Ctr.
Hassler, Ardoth, Central State University
Haugen, Richard R., Intern'l Harvester Co.
Hauger, Carl Jr., E. I. Dupont

Havlin, Robert H., Hydro-Air Engineering, Inc.
Hawthorn, Paula, Lawrence Berkeley Labs
Hayden, J. Michael, Buck Knives, Inc.

Hayes, J. A., Computer Ctr CA St Uniw.
Hayes, John G., South Central Bell Tel. Co.
Haymond, Ed, Georgia-Pacific Corp.

Heafer, John, Browning-Ferris Ind., Inc.
Heald, L., DouglasInc.

Hebert, George, Quebec Deposit & Invt.Fund
Heckler, Wayne G., TRW

Heckman, Brad, Lawrence Berkeley Labs
Heffner, Stephen, Independent Consultant
Heffron, Mathew, Beckman Instruments Inc.
Hehmann, Robert A., Cedars Sinai Medical Ctr.
Heidebrecht, J.B., TRW DSSG

Heintz, David M., GENRAD Inc.

Heintz, Philip, Radiation Oncology Ctr.
Helton, James W., EG&G Inc.

Hemphill, John P., Gilmore Envelope
Henderson, Bill, DEC-Merrimack

Henderson, Charles, Pomona Valley Aviation
Henderson, Lofton R., NCAR

Hensiek, F.W., EG&G

Hermes, A. III, MIT

Herron, Peter, Suffolk County Comm. Col.
Higgins, Mike, Cetus Corporation

Higgins, Ronald D., DEC-Marlboro

Hill, Dave, GSU Sacramento

Hill, Joe, Georgia-Pacific Corp.

Hill, Richard, Consolidated Film Ind.
Hilton, Roy, Chevron 0il Field Rsh.Co,
Hinkins, Ruth, Lawrence Berkeley Labs
Hirschfeld, David J., Business Controls Corp,.
Hitson, Bruce L, Stanford Linear Accel. Ctr,
Ho, Chanh, New Britain Housing

Ho,Khanh, New Mexico Junior College

Hobbs, Craig W., Iowa, University of

Hobde, Dennis, GTE Sylvania, Inc.

Hoffman, Robert C., Lawrence Berkeley Labs
Hoffman, Wilson, California, University of
Hogan, Cheryl, DECUS-Marlboro

Hohmann, Edward C., Polytech State Univ,
Holbrook, E.D., Sandia Laboratories
Holdsworth, George, Staff Computer Tech Corp.
Holeman, C.W., Electron Inc.

Holloway, Ian, General Foods Ltd.

Holmes, Carl, Continental Computer

Holmes, Harvard, Lawrence Berkeley Labs
Holsworth, Frank, California, University of
Holt, Mary M., A.H. Robins Company

Holter, R.F., Rockwell International

COMPUTER

8
11

8,11
11
LsI,11
8,11
11
LSI,11
VAX,11
LsI,11
11

11

8,11
11
8,11
11
VAX, 11
8,11
LSI
VAX,11
11
LSI, 1l
LsI, 11
8,11
8,11
11

VAX,11
VAX,11
LSI,11

LSI,11
VAX,11

11
11
11
VAX,11
11
11
LSI, 8
LSI,11
11
11

11
8,11
LsI
VAX,11
VAX,11
8,11
LSI,11
11

LSI, 11
VAX,11
11
11

11
11
VAX,11
11
11
11
VAX,11
11

LSI,1ll

NAME COMPUTER
Hopkins, H. Kenneth, California, Univ. of 8
Hopp, R.J., Swift & Co., R&D Center 11
Horn, Bruce, Los Alamos Scientific Lab, LSsI,1l1l
Hornik, Gerald J., DEC-Merrimack VAX,11
Hourican, J.F., W.R. Grace & Company 11
House, Ronald A., Naval Underwater Systems VAX,11l
Hoverter, Earl, Naval Air Rework Facility 11
Hovland, Hal, Hal Systems Corp. 11
Howard, Dan, Bell Canada

Howe, Bill, Collins Pine Company 8,11
Howell, Tim, U.S. Fleet Leasing Inc. 11
Hoy, Herbert H., NASA Ames Research Center LSI,11
Hoye, Vicki, Henry Wurst 11
Hsia, Albert, DEC-Tewksbury

Hubbard, John W., Pacific Data Systems 8
Hubbard, William E., L.D. McFarland Company 11
Hube, Randall, Xerox Corporation 8,11
Huffington, James, Virginia Mason Hospital 8,11
Hughes, Olwen, Sranot 11
Hull, Leota, Pan American University LSI,11
Hull, Marilyn J., 11

Humlie, George P.A., Morgan Equipment Company CTS, 11

Hunt, Dan P., EG&G Inc. LSI
Hunter, Barrie, DEC-Maynard

Husami, Art, DEC-Santa Ana

Hustvedt, Richard, DEC-Tewksbury VAX
Hunter, Richard, Enterprise Companies

Hyman, Neil, Microcomputer Systems Corp.

Illencik, Stephen, Republic Buildings Corp. 11
Imblum, Ray W., DEC-Santa Ana

Infante, Frank, DEC-Maynard LSI,1ll
Ingle, James, W.R. Grace, Cryovac Div. 11
Inglis, Geoffrey B., Rochester, Univ. of 8
Ingram, Al, DEC-El Segundo VAX,11
Ingram, Larry, Hennepin County Library 11
Inman, Dale M., Phelps Dodge Corporation 11
Iobst, John, ANPA/RI LSI,11
Irons, Lloyd, Tested Time Sharing Ltd.

Isaacs,. Fred P., Applilon, Inc. YAX
Isbelle, Ted, California Res, & Tech. ‘VAX
Isidro, Ed, Crocker National Bank 11
Iverson, Robert, Jet Propulsion Lab. LSI,l1l
Ivey, Wm. Max, Arizona State University 11
Jackson, Barry C., Lawrence Livermore Labs LSI,11
Jackson, Bill, E & J Gallo LSI,1l1
Jackson, Michael Q., British Columbia Railway 11
Jacobsen, Ralph, Data Enterprises 11
Jacoby, Rick, Informatics, Inc. 11
Jaffee, M., DEC-Santa Clara LSI, 1l
James, John, Cetus Corporation LSI,1l1
Jameson, Gail, Tektronix Inc.

Jansen, Ronald, DEC-Maynard 8
Jayanthi, Sarma, ITT Telecommunications 11
Jekowski, John P., EG&G Inc. LSI, 11
Jellinek, John, Enterprise Companies

Jenkinson, John, Mostek 11
Jensen, Kathleen, DEC-Tewksbury VAX
Jesse, Richard H., Lawrence Livermore Labs LSI,1l1
Jimenez, Tomas C., NAT Resources Mgmt.Center 11
Johnson, Brian, Jenson Compu Sys Ltd. VAX,11
Johnson, Darryl, Interactive Mang.Sys.Inc. LSI,11
Johnson, David A., Western Pacific Railroad

Johnson, David K., Union Pacific Railroad Co. 11
Johnson, David R., US Postal Service 11
Johnson, Ellen, Cummins Service & Sales 11
Johnson, Eric, Jackson Laboratory LSI,1ll
Johnson, Glenn B., DEC-Maynard 8,11
Johnson, M.A., W.R. Grace Company 11
Johnson, Mark, Alberta Rsh.Council VAX,11l



NAME COMPUTER
Johnson, Paul D., California, University of LSI,11
Johnson, Rowland R., Lawrence Berkeley Labs VAX, 11
Johnson, Stephan, DEC-Maynard

Johnson, Susan, Los Alamos Scientific Lab. LSI,11
Johnson, Ted, DEC-Maynard

Johnston, Dick, E & J Gallo LSI,11
Jones, Brian, Versatec LSI,11
Jones, Byron M., Bucyrus-Erie Company LSI,11
Jones, Frank R., Esso Chemical Canada 11
Jones, Hilary O., Sandia Laboratories ISI,11
Jones, John F., Crystal 0il Company 11
Jones, Michael R., Boeing Computer Services 11
Jones, Ronald, N.West Development Corp.

Jones, Terry, West Texas Equipment Co. 11
Jory, Roger, Lawrence Berkeley Labs VAX,1l1
Joseph, Allen, Valco, Inc.

Josephs, William H., Magnavox

Joza, David W., Wyman-Gordon Company 11
Juhl, Daniel A., MDB Systems, Inc. LSI,11
Jukes, Robert E., Naval Reserve Support 11
Julian, Carol, Valley News 11
Jurgens, Judy, DEC-Tewksbury VAX
Kaczogka, Peter, Time Share Corp. LSI,11
Kafka, D.K., Chevron Research Company LSsI,11
Kafka, Hal, Measurex Corporation VAX,1l1
Kahle, Ronald H., Hamilton/Avnet LSI
Kahn, Ted, Cetus Corporation 11
Kanter, David B., IMS Computer Services CTs, 8
Kapka, Joseph, Hambrecht and Quist VAX,11
Kaplan, Roy, Aeronautical Research VAX, 11
Kapps, Charles, Temple University LSI,11
Kareiva, Alan L., Dennen Steel Corporation
Kasfelein, John, Taylor University VAX,11
Katz, Robert, DEC-Marlboro VAX,11
Katz, Stuart, Commercial Computer Serv. 11
Katzung, B.G., California, University of 11
Kauder, T.C., Rockwell International LSI,1l1
Kavetsky, Edward M., GM Manufacturing Dev. LSI,11
Kawakami, Ron, Academic Computer Service VAX,11
Kawaye, Gary, California State University 11
Kawell, Leonard, DEC-Tewksbury VAX
Kearney, James J., Walsh Associates Inc. 11
Keenan, George, E.I. Dupont De Nemours & Co. 11
Keeton, Andrew, MCC Powers LST,11
Keith, Stephen B., American Col, of Radiology VAX,11l
Keller, Tim, Singer Link Division LSI,11
Kelley, Carl, Robert Cliff & Assoc. Inc. IST,11
Kelley, Michael S., Microcomputer Systems Corp. 11
Kelley, R.W., Sandia Laboratories 11
Kellogg, Martin, Los Alamos Scientific Lab. 11
Kelly, Chris, Lovelace Biom. & Env. Res. LSI,1l1
Kelly, David S., Teledyne Controls LSI,11
Kelly, Helen, San Diego State Univ, VAX,11
Kelly, Joseph V., Wyman-Gordon Company LSI,11
Kelsay, Jim, General Dynamics LsI,11
Kelsey, Joseph M., Washington, Univ. of VAX
Kendall, Burton, Measurex Corporation LSTI,11
Kendrick, N.S. Jr., Georgia Institute of Tech 8,11
Kenton, James, Arnar-Stone Laboratories

Kenzie, Tony, Borden Chemical 11
Kerr, Douglas, Informatics/Programming LSI,11
Kerr, George, Harbor Branch Foundation 11
Kesling, Wayne E., Monsanto Research Corp, 8,11
Kessler, Allan R., Admins Inc.

Khan, Hassen A., Pullman Kellogg 11
Kibrick, Robert, Lick Observatory 8
Kiesel, Joanne, Free Communion Church CTS
Killefn, Jeffrey J., Minuteman Tech,

Kilroy, Robert, Naval Air Rework Fac, 11
Kilty, Nancy, DEC-Bedford VAX

NAME

Kimble, Graham, SPSS Inc Northfield Diw
Kimura, Arato, Behlen Mfg. Company

Kimura, Irene, Ecological Analysts
Kindschuh, Kevin, Crawford Service Co., Inc.
King, D. Wayne, B.C. Telephone Company
King, F., TRW-DSSG

Kinnan, Fred A., U.S. Army

Kinnear, Kim, DEC-Tewksbury

Kinzey, Glen D., Professional Datasystems
Kipple, Howard, New Mexico Junior College
Kirkeng, Johan, Cytrol, Inc.

Kittell, Richard, Los Alamos Scientific Lab.
Klapatch, Ken, Computer Sciences Corp.
Klein, Gary, Computer Science Corp.
Kleinhammer, Pat, Rainbow Computing Inc.
Klingler, Val, EG&G Idaho, Inc.

Knight, Vernon E., U.S. Navy

Knipp, Randolph S., E.I. Dupont

Knox, Margaret H., Computation Center
Knudson, Richard, Georgia-Pacific Corp.
Kobine, Tony, Finar Sys. Limited

Kobrin, R.J., Mobil R & D Corporation
Kocsis, Dave, Intersil, Inc.

Kodimer, Dennis, Terak Corp.

Koehler, James D., The Poise Company
Koeninger, R. Kent, California State
Koetke, Walter, Putnam/Northern Boces
Kohlbrand, Janice, Dow Chemical Company
Kokenge, Dan, E & J Gallo

Koley, Ray, New Britain Housing

Kolm, David, Student

Komarmy, Louis, Children's Hospital of SF
Konopacky, John E., CESA #9 NEPL

Koolish, Daniel, Hartley Data Systems, Ltd.
Koolish, Ruth, Hartley Data Systems, Ltd.
Koolkin, Larry, Univ.of TX Medical Branch
Kopp, Ladd L., Pomona Valley Aviation
Korn, Granino, Arizona, University of
Kortesoja, Alan A., Manufacturing Data System
Koster, Ken, Teltone Corporation

Kowal, Al, Canadian Broadcasting
Kowalyshyn, John, Labatt Breweries
Kozlowski, Thomas, Los Alamos Scientific Lab.
Kraus, Joe, Crocker National Bank

Krcmar, Stan, Dissly Research

Kremer, John A.,US Steel Corporation
Kridle, Robert, California, Univ. of
Kristol, David M., Massachusetts Compu Assoc.
Kroepfl, David J., Lawrence Livermore Labs
Krol, M., Dept of Environment

Kroll, Geoffrey T., Illinois Bell Telephone
Kron, Peter, Software Ag.of N. America
Krones, Robert, Informatics/Programming
Kroph, John, Seattle Pacific Univ.

Krueger, Wade, DEC-Lanham

Kruijk, Rob, DEC-Maynard

Krupp, James, Middlebury College

Krupp, Michael, Children's Hospital of SF
Krysler, David, Monterey Peninsula Herald
Kudrna, Ken, Georgia-Pacific Corp,

Kuff, Hal, Oceanic Enterprises, Inc.
Kulaga, Joseph, Argonne National Labs
Kulemin, Jean, Tri/Valley Growers

Kuo, Ivy, Lawrence Berkeley Labs

Kuramon, Aki, Lawrence Livermore Labs
Kurasaki, Kerry, Second Source

Kurg, Haldi U., Miami Police Department
Kurjan, Philip

Kursewicz, Bernard, Mobil Research & Dev. Crp.
Kwok, Linda, Lawrence Berkeley Labs

Kyle, Charles F., Vanderbilt University
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11

11
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NAME COMPUTER
Labiak, William G., Lawrence Livermore Labs LST
Labiniec, John, New Britain Housing 11
Labosky, Bonnie, SPSS, Inc. VAX,11
Lacey, Donald E., BendixCorp. LSI,11
Lacroute, Bernard, DEC-Tewksbury VAX,11
Lacy, Sharon, Lawrence Livermore Labs LsI1,l11
Lahey, Terri, Fermilab VAX
Laight, Peter D., British Columbia Railway 11
Landrum, G.J., Niosh LSI,11
Lane, Robert L., DEC-Merrimack

Lane, Stewart E., Advanced Data Systems, Inc. LSI,11
Lane, Ted C., Bay Area Rapid Transit VAX,11
Lang, Bob, Crocker National Bank 11
Lang. W.W., MacMurray College 11
Lange, Robert, LCS Minicompute Systems 8,11
Langer, Rudolph S.,Lawrence Livermore Labs LSI
Langhofer, Laurn, UCLA Ctr for Health Science LSI,1ll
Langston, Peter, Davis Polk & Wardwell LsI,11
Lantz, Mel, Morgan Equipment CTS, 11
Lanz, Kai, Stanford University LSI,1l1
Lanza, M.D., Chevron Research Company LSI,11
LaPierre, Richard, Lawrence Berkeley Lab. ISI1,11
Larer, Gerald F., Occupational Skills Ctr. 11
Larson, James B., Rockwell International VAX,1l1
Lash, Arthur, Nichols College 11
Laster, LaMar, Intermedics Inc. 11
Lathrop, Robert T., US Postal Service

Lavaller, Richard, Alcan LSI,11
Lauth, Norbert Jr., Public Broadcasting Serv. VAX,1l
Lawless, Thomas, U.S. Environmental 8,11
Lawrence, Thomas, Management Sciences VAX,11
Lawson, W.V., Applicon Inc. 11
Lawyer, Bryan, Lawrence Livermore Lab. VAX,LSI
Leacy, Ian, Cableshare LsI,11
Learson, Jack, DEC-Merrimack 8,11
Leary, Bridget, Flavorland Industries 11
Leboss, Bruce, McGraw-Hill Publications

Lebowitz, Jerry A., Fleet Analysis Center 11
Lech, Bernard, DEC-Maynard

Ledbetter, Wallace, Georgia-Pacific Corp. 8,11
Lee, David, California, Univ, of VAX,11
Lee, George, Bridgeport-Textron,Contrs LSI,11
Lee, Larry J., System Industries 11
Lee, Lawrence, Citidata LSI,11
Lefebvre, Lowell, Sytek Inc. 8,11
Lehotsky, Alan, DEC VAX
Leino, Arthur, Stanford Linear

Lellman, James, G.D. Searle & Company VAX,11
Lemmer, Thomas G., Dalgety, Inc. 11
Lenhart, Donald, Caterpillar Tractor Co, 11
Lennon, William J., Lawrence Livermore Labs 8,11
Lenski, Laurence, Kaman Sciences Corp. 11
Lenz, S.J., Sandia Laboratories LsI,11
Leonard, John, Aeronautical Res. Assoc.

Lerner, Joe, Tennessee, University of VAX
Lesser, Victor R., Massachusetts, Univ. of VAX
Lev, Howard, DEC-Tewksbury LSI,1l1
Levine, Barbara, Lawrence Berkeley Labs VAX,1l1l
Levine, Michael N., US Naval Weapons Ctr. LsI,11
Levinz, Pam, DEC

Levy, Harold, Applicon, Inc. VAX
Levy, Henry M., DEC-Tewksbury VAX
Lew, John P., DEC-Santa Ana VAX,11l
Lewis, Dave, LDS Church ISI,11
Lewis, J. Otis, Philip Morris USA 8,11
Lewis, Mark F., Federal Aviation Admin. 11
Lewis, Reiko, Dewberry, Nealon & Davis 11
Li, Stella K.H., Dow Chemical Pacific 8,11
Lidster, Kenneth C., DISC 8,11
Liebold, Klaus, Salk Institute 11
Lieske, Jerald, RPGIG 8
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Lin, Dan, DEC-Maynard

Lincicome, Jack, First Int'l Services Corp.
Lind, James, Frank J. Seiler

Linder, Jack, Coors Porcelain Company
Lindsey, Randy, Cibar, Inc.

Linse, Donna, DEC

Lipcon, Eli, DEC-Maynard

Lipman, Mayer S., Roberts & Schaefer Co
Lisee, Remi, DEC-Merrimack

Liston, Don, Lawrence Livermore Labs

COMPUTER

11

11
VAX,1l
11
VAX, 11
11

11

11
8,11
LSI,11l

Litchfield, Barbara J., Value Data Processing Inc. 11

Little, John, Instrumentation Lab.

Little, Skip, Woods Hole Oceanographic
Little, Todd, Science Applications Inc.
Littrell, David F., Baxter-Travenol Labs
Livingston, Jim, Lawrence Berkeley Labs
Lloyd, Brian, UCSD

Lloyd, Phil, TRW

Lockhart, Robert, Lawrence Livermore Labs
Lockrey, Brian, ITT North Electric Co.
Lockwood, Jonathan, Harris Semiconductor
Lockwood, Mary

Loftin, Lavon, Millsaps College

Logg, Connie, Stanford Linear Accel.Ctr.
Loitz, Gary S., Watkins-Johnson :Company
Loken, Stewart, Lawrence Berkeley Labs
Lomicka, Roy, DEC-Maynard

Long, Joel, United Industry, Inc.

Long, A.J. II, South Central Bell Tel Co.
Long, Dick, Computer Synergy

Lopez, Hector, Cerveceria Cuauhtemoc SA
Louis, Raymond, Lawrence Berkeley Lab.
Loveland, Richard A., DEC-Maynard

Lowe, Mike, E & J Gallo

Lowenstein, Carl, Marine Physical Lab.
Lowry, Edward, DEC-Maynard

Lubell, Bradford, California, Univ. of
Luca, John, TRT Telecommunications
Luhring, Hank, Solano Cty.Sup.of Schools
Lundquist, Arthur, US Air Force Systems Com.
Lyddon, Sandra L., Chevron 0il Field Rsh. Co.
Lyman, John, Lawrence Berkeley Lab.

Maas, Margaret, DEC-Maynard

MacGibbon, George A., CBL Auckland Limited
Mack, Ronald M., Tektronix, Inc.
Mackichan, Alan, KBM, Inc.

Madrian, Jost, Salt Lake City School
MaGee, F.I., Sandia Laboratories

Magidson, William, PLM, Inc.

Mahon, George, Ford Aerospace & Comm.
Mallet, Charles, DEC-Maynard

Malone, James, General Connecticut

Malone, Ray, Xerox Corporation

Manelgki, Denis, Mints

Mangiarelli, Ronald R., U. S. Air Force
Mann, Barbara, TRW Defense & Space Sys.
Mann, Emory H. Jr., General Electric Co.
Manter, Walter, DEC-Marlboro

Manton, John, Mostek

Marcek, Steven, DEC-Oakland

March, Pam, Liocs Corporation

Marcil, Mike, DEC

Marek, John M., Lebus Data Centers Inc.
Marino, Richard A., Data Processing Design
Markley, Richard L., Corning Glass Works
Marks, J.P. Telesensory Systems, Inc.
Marler, Kevin M., Union Pacific Railroad Co.
Marschke, Vern, NCA Corporation

Marsh, Richard, Tulasi, Ltd.

Marshall, Ted, Data Processing Design
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11
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11
11
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11
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11

11
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11

11
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LSI,11
11
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11
LSI,11
11

11
cTs, 11
LSI,11



NAME COMPUTER
Martin, Arvid L., General Motors Rsh.Labs VAX
Martin, Carol A., TRW Systems 11

Martin, Jerome A., First Computer Corporation LSI, 11

Martindale, Jerry L., Joy Machinery Company 11
Martinelli, Jack, Cetus Corporation 11
Martinez, Sabiniano, Equitec Financial Group 11
Marvel, Mary, General Motors Res. Lab. 11
Marx, Joel, Varian Graphics LsI,11
Mason, G.R., Bonker Ramo VAX
Mastrandrea, Joseph, Mt Sinai Ins. Comp. Sci. LSI,1l1
Matejcek, Paul, Varian Mat 11
Matlack, Elizabeth, DEC-El Segundo VAX,11
Matsumoto, Scott, Lawrence University 11
Mattheiss, Paul, Suntech, Inc. 11
Matthews, Thomas, Ricks College

Mattison, Bonnie, California, Univ. of 11
Maurer, Hank, DEC-Marlboro VAX
Maurice, Michael, Reel Trophy, Inc. LSI,1l1
Mayer, Tim, Cibar, Inc. 11
Mayfield, Mike, Data Processing Design VAX, 11
Mayras, Shell Francaise 11
Mazzari, Darrel A., Color Corp. of America VAX, 8
McCarthy, Mike, DEC-Colorado Springs

McCarty, Jack, Inslaw 11
McCleary, Ron, Harding College 11
McClurg, William, United Technologies LSI, 11
McCormick, John, Alberta Government Tele, LSI,1l1
McCormick, R.B., Atlantic Richfield Co. 11
McCoy, Daniel, Informatics Inc. 11
McCray, Wm. Arthur, DEC-Tewksbury

McCue, Kevin, TRW DSSG VAX,1l1
McDaniel, Larry, California, Univ. of VAX,11
McDaniel, R.S., Alberta Research Council LSI,11
McDonald, Joyce, World Book-Childcraft LSI, 11
McDonald, Lenard, Rockwell International 11
McDonough, John, New York Telephone Co. 11
McDonough, Martin F., Value Data Processing 11
McFerrin, Paul, Bell Telephone Lab. LsI,11
McFerrin, Steven, Bendix Field Eng. LsI,1l1
McGhie, Dennis, SRI International 8,11
McGinnis, Gerald, Argonne National Labs VAX, 11
McGinnis, Kenneth, Pennsylvania, Univ. of 11
McGlinchey, James, Fischer & Porter Systems LSI,11
McGraw, Joseph, Bendix Epid 8,11
McGuinness, James, Schering Corp.

McIlvaine, Jim, Bridgeport-Textron Control LSI, 11
McIntosh, Stuart, Admins, Inc.

McIntyre, Tom, DEC-Maynard 8,11
McKenna, Michael, Time Share Corporation LSI,11
McLawhon, George B., Hallibueton Services LsI,11
McLean, Donald, MacNeal & Schwendler VAX
McLeod, Jim, American Sign & Indicator LSI,1l1
McMacken, Dennis, U.S. Geological Survey 11
McMichael, Patrick, Wabco Union Switch & Sign 11
McMillan, Guy G., California, Univ. of

McMillin, Leslie S., Energy Ent of Denver Inc.
McNaughton, Bruce, DEC-Nashua

McNeal, Sharon, EG&G Inc. LSI,1l1
McNeish, Andy, Canadian Broadcasting Corp. 8,11
McParland, Charles, Lawrence Berkeley Labs LSI,1l1
McPhaden, Christine, California, Univ. of 11
McPharlin, Tom, Systems Control Inc. VAX,1l1l
McRitchie, Bruce, Bridge Brand Food Service

Meador, M.D., Northwest Outdoor Stores CcTS,11
Mears, Donald, Minnesota, Univ. of LSI,11
Medlin, Terry P., NIH INIDR LsI,11
Meese, Robert, DEC~Marlboro VAX,1l1l
Mehren, D.J., Duval Corporation VAX,11
Mehta, Gautam, Westinghouse Electric 11
Melancon, Jason, Standard Structures, Inc. 11
Mellor, N.P., Smithkline & French Labs 11
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Melnick, Jerry, DEC-Marlboro

Meloche, Gilles, National Research Council LSI,1l
Mena, Harry, Algongquin College

Menk, Peter, A.C.U.

Meny, Susan, Connecticut General Life 11
Merchant, Michael J., EG&G Inc. 11
Merrell, Greg, Allen Bradley Company VAX,11
Merrill, Roy, Cetus Corporation 1.SsI
Merriman, Michael, Applied Information Dev. LSI
Merritt, Philip E., Hughes Research Labs LSI, 11
Mess, George, Kalium Chemicals

Michael, Greg, DEC-Colorado Springs VAX,11
Michelson, Randy, Lawrence Berkeley Labs

Miles, Ken, Nordata VAX,1l1
Mileski, Jack, DEC-Tewksbury

Miller, Christopher, Herman Miller, Inc. 11
Miller, Dan G., Los Alamos Scientific Lab. VAX
Miller, David, GTE Sylvania 11
Miller, Jay L., GTE Sylvania, ESG-WS 11
Miller, Jerry, Progressive Management 11
Miller, John A., Online Data Processing VAX
Miller, Randolph R., System Development Corp. VAX,1l
Miller, Robert A., Lockheed Missiles & Space

Miller, Ross W., Online Data Processing vax
Mills, Vincent T., San Francisco State Univ. VAX,1l1
Mitchell, Jeffrey W., DEC-Marlboro

Mitchell, Terrell K., DEC-Merrimack VAX, 11
Mitchell, William, AFRRI LSI,1l1
Mitsch, Stephen, Systems Consultants, Inc. 11
Mock, Melissa, Crocker National Bank 11
Moe, Christine, Stanford University 11
Moersdorf, Gerard B., Software Results Corp LSI, 1l
Moffa, Roy J., DEC-Maynard LSI
Mohan, Sat, TIW Industries Ltd. 11
Monaghan, Terry, Borden Chemical 11
Mond, Lawrence A., Anstat, Inc. VAX, 11l
Monia, Charles, DEC-Tewksbury VAX
Montague, Bruce, School of Aerospace Med. 8,11
Monterubio, Fred, Bridgeton Hotels, Inc. LsI, 11
Moody, K.B., W.R. Grace & Company 11
Moore, James, Stanford University LSI,1ll
Moore, Raymond A., Hyde Park Chemical Corp, 11
Moore, Robert D., Scripps Inst Oceanography 8
Moore, Shirley, Crocker National Bank 11
Moore, Terrence, Stanford Univ, Med Center 11
Moothart, Eric, Data Processing Design VAX,11
Morris, Robert, E.R. Squibb & Sons, Inc. 11
Morrison, James, DEC-Marlboro VAX
Morton, Jerry R., Chemineer, Inc.

Morton, John, B-N Software Research 11
Mounteer, William D., Tested Time Sharing Ltd.
Mountjoy, David R., Bendix Corporation

Moy, Lidia, California, Univ. of CTS
Moyer, Richard, Stanford Linear

Moyle, Gordon, New South Wales, Univ. of 8,11
Mucci, John, DEC-Marlboro VAX, 1l
Mueller, Edward, Logicon, Inc.

Mueller, Martin R., Informatics Incorporated LSI,1l
Mueller, Michael, Rockhurst College 8,11
Mundy, Linda, Cetus Corporation 11
Murtland, Lori, Creative Systems 11
Mussetter, Robert, Mussetter Reality, Inc. 8
Mustain, Charles W., Berea City Schools 11
Mustain, Richard D., Philip Morris USA 8,11
Myers, Jack, Stanford Linear Accel. Ctr. LSI,1l1
Nace, Roger, DEC-Englewood VAX, 11l
Nadel, Lesta, Lawrence Berkeley Labs VAX, 11
Naglee, John, American Tel & Tel Co. 11
Napkori, Joseph, Safeguard Business System 11
Natowitz, Jerry, Cincinnati, University of 11



NAME COMPUTER
Naylor, Mark, General Foods Ltd. 11
Naylor, William, Gannett Co., Inc. 11
Neeland, James, Hughes Research Labs VAX,11
Neill, Jim, Bell Canada 11
Neilson, David, Lawrence Livermore Lab. LSI,1l1
Nelson, Brian, Toledo, University of 11
Nelson, Dick, Domain Industries, Inc.

Nelson, Gary, American Management VAX,11
Nelson, Gregory, Ford Aerospace & Comm Corp. 'VAX
Nelson, R.L. 8,11
Neuberger, Kent, Key Air Conditioning Co. 11
Newcombe, Pete, York Graphic Services LSI,1l

Newell, Timothy, Boebinger Agency, Inc. VAX,11

Nicholas, Pete, Lawrence Livermore Lab. LSI
Nichols, Herb, DEC-Tewksbury 11
Nichols, Lee H. III, E. I. Dupont 8
Nichols, Tom, DEC-Marlboro VAX,11
Nicholson, Paul R., Battelle, Pacific NW Labs 11
Nickles, John C., California, Univ. of LSI,1l1l
Nicol, David, Pan American Technical 11

Niday, James,
Nieh, Luther,

Lawrence Livermore Lab. 8,11
General Electric Co.

Nighbor, Bill, Hal Systems Corp. 11
Nirenberg, Isabel, Space Astronomy Lab. LSI,11
Noble, Douglas R., Drug Enforcement Admin 11
Noble, Donna, Kitchell Contractors, Inc. 11
Nordby, David H., G.D. Searle & Company VAX
Norman, Jerry, United States Computers 11
Normington, Dave, NCA Corporation 11
Norris, Kathryn S., DEC-Tewksbury VAX
North, Ken, Hughes Helicopters 11
Noyce, William, DEC-Merrimack

Nunnally, John, Harding College 11
Nusbaum, Robert, DEC-Maynard LSI,11
O'Connell, Janet, Business Inf Systems Inc.
O'Connell, Joseph P., Business Inf Systems Inc.
O'Reilly, J. Michael, Mini Data Systems Inc. 8,11
Oakes, William Jr., Los Alamos Scientific Lab, VAX
Oakland, Frederic, Cutler Hammer Inc. LSI,15
Oconnell , John, Datatrol, Inc. LSI,11
Odom, Warren E., Good News Book Store LST,11
Okada, So, ASR Corporation LSI,11
Olien, David M., Iowa State University VAX,11
Olmstead, Kent, Los Alamos Scientific Lab. VAX
Olsen, Larry, G. D. Searle VAX
Onuma, Lambert, DEC-Oakland

Oothoudt, Michael, Los Alamos Scientific Lab. VAX,11l
Oppenheimer, Jim, Lawrence Livermore Lab. LSI,11
Oppermann, Curt, Missouri Pacific Railroad 11
Osborne, Stan, DEC-San Francisco 8,11
Oskirko, Maryann, DECUS-Marlboro

Ostlund, James J., California, Univ. of LSI,1l
Otte, Mike, American Telecom 11
Ovalle, Alejandro, Comision Fed de Electric VAX,1l1
Overby, D. Russel, Oak Ridge National Lab. 8,11
Overton, Mack, U.S. Food & Drug Admin. LSI,11
Owen, Jan, DEC-Santa Clara

Padwa, Stephen, Brookhaven National Lab. VAX,11
Page, Calvin, Georgia-Pacific Corp. 8,11
Page, William, DEC-Tewksbury VAX
Pajerski, Rose, NASA Goddard Space Flight VAX
Palladino, Robert A., Schering Corporation 11
Palmer, Dean L., GTE Sylvania VAX,1l1l
Palmer, Thomas, Illinois Bell Tel Co. 8,11
Palmerston, David W., DEC-Oakland 11
Papajcik, Ronald, Horsburgh & Scott Co.

Park, Denise, Mischer Enterprises, Inc. 11
Parker, David, Duke University LSI,11
Parker, Ron, Canadian Hydrographic Ser. 11
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Parrish, Donna B., Fluor Corporation LSI,1ll
Parson, Bob, NP Time Sharing Service VAX,11
Parsons, Gilbert, Parsons Brake Service

Parsons, Jim, Naval Air Rework Facility 11
Passafiume, Joseph, DEC-Maynard ISI,11
Patel, J.N., Budd Company 11
Patterson, Gary, Maritime Administration LSI,11
Patterson, Robert, Litton UHS LSI,11
Paul, Roger, American Sign & Indicator LSI
Paulk, J.W., Daniel International Corp. 11
Paulson, Joe, Domain Industries, Inc.

Paulson, Boyd, Standard University LSI,1ll
Payne, Mary, DEC-Maynard 8,11
Payne, Richard, Woods Hole Oceanographic VAX
Payne, William L., EG&G Inc. 11
Pearson, James, NWC Federal Credit Union LSI,11
Pearson, Larry, DEC-Maynard LSI,11
Pearson, Robert L., R.A. Hanson Company

Pearson, Stanton, DEC-Maynard

Pech, Bernard, Lawrence Berkeley Lab, VAX,1l1l
Peck, Robert C., California, Univ. of ISI,11
Peckoff, Barry, Philip Morris Intl, 8,11
Peebles, James E., Arizona, University of 11
Pekin, Dian, DEC-Bedford K/LSI
Pellegrino, Harry, Naval Avionics Center 11
Pellerin, Roy, Teltone Corp. 11

Pelletier, Arthur, Dept. of National Defense 11
Pensak, David A., E.I. Dupont De Nemours ‘VAX
Pensak, Lois B., Widener College 11
Pepin, Paul S., Delco Products Diw. GMC VAX, 11
Perk, Harry, Dow Chemical Co. 11
Perry, Dennis, Los Alamos Scientific Lah LSI,1l
Perry, Thorne, Baxter Travenol 11
Pessin, J.S., Bunker Ramo Corp. VAX,11
Peters, Carol, DEC-Tewksbury VAX
Petersen, Jay H., ESL, Inc. LSI,11
Peterson, Curtis, Multi-List VAX, 11
Peterson, James C., Environmental Protection AG 11
Peterson, Roger L., Lawrence Livermore Labs LSI
Pettet, Mark, Tektronix, Inc. I.SI,11
Pfeifer, Larry L., Signal Technology Inc. VAX, 11l
Phalen, Thomas D., U.S. Food & Drug Adm/EDRO 11
Phelps, William, Francis and Nygren 11
Phillips, L.N., Transport Canada 11
Pickering, Howard, Tested Time Sharing Ltd. 11
Pickford, Terry, ABC-TV

Picott, William, DECUS-Marlboro

Piel, Gary P., United States Air Force 11
Piela, Ron, Illinois Tool Works 11
Pierce, D.M., Sandia Laboratories 8,11
Pigman, Richard, DEC-Maynard

Pine, B.J., Nat'l Comp Performance Co. LSI,1ll
Pinfield, Edward, Colorado, Univ. of LSI
Pitliuk, Jaime, Security Industry 11
Pitluck, Samuel, Lawrence Berkeley Lab. 11
Pollack, J. Eric., DEC-Tewksbury

Ponting, Bob, Versatec VAX,11
Ponzio, Gloria A., Mini Computer Supplier CTS
Poolman, Robert, Santa Barbara Cty. Mental Hlth. 11
Poon, Bobbi, Ford Aerospace & Comm Corp. VAX
Poppendieck, Mary, 3M Company LSI
Porz, Donna, Arizona State University 11
Post, Craig, Naval Weapons Center VAX, 11
Post, William, Computer Science Corp. LSI, 1l
Poust, Roy, Georgia-Pacific Corp. LSI,1ll
Poutissou, Renee, Montreal, Univ. of 11
Powell, Bruce, California State Univ. LsI,1l1
Powell, James, Stanford University LSI, 1l
Powell, John, Nat'l Inst. of Health LSI, 1l
Powell, Ricky H., HQDA Taggen (DAAG-PLS) 11
Powers, David, Cadillac Motor Division LsI,1l1
Prather, John, Sun Shipbuilding Co. 11



NAME

Pratt, Orville, Lovelace Biom. & Env. Res.
Preston, David, Hutchinson Community
Pribadi, K.S., Compuguard Corporation
Priborsky, Tony, Arizona State University
Prinzivalli, Pete R., Measurex

Provost, Thomas, MIT

Puls, James, Chicago, University of
Pulsipher, D.C., Sandia Laboratories
Purdue, Clint, Sandia Laboratories
Puttress, John, Applied Dynamics Int.

Quigley, Donald, Naval Underwater System
Qureshi, Muzaffar A., Population Council

Racer, C.W., Chevron Geophysical Co.
Racklyeft, David, General Motors

Radcliffe, Clark, California, University of
Radford, Kenneth, DCA Reliability

Ragan, Logan, Nu. West Development Corp.
Ralston, Carl, DEC-Marlboro

Ramsey, Newell R., EG&G, Inc.

Randall, Ron, DEC-Marlboro

Rappley, David, Arkansas Gazette

Rasmussen, Gary, Gary S. Rasmussen & Assoc.
Rasmussen, Warren, San Francisco State Univ.
Rasted, John, JTR Associates

Rasted, Susan, Software Dynamics Inc.

Ravo, William G., Naval Underwater Systems
Rawlinson, S., TRW-DSSG

Reardon, James M., Fluor Corporation
Reder, Thomas, Dow Chemical Co.

Redmon, Robert, United Catalyst

Reece, Randy, Multi-List Inc.

Reese, C.H., Chevron Research Company
Rehbein, Carl, DEC-Maynard

Reibling, Lyle, Lear Siegler, Inc.
Reicheld, Harold, Dofasco

Reilly, John, CDI Oakland

Reinap, Ginny, DEC-Maynard

Reiners, Edward, Philip Morris, Inc.
Reinkemeyer, J., GSD/IBM

Reisert, Christopher, Manufacturers Hanover
Reite, Martin, Colorado, University of
Remedios, A.J., Chevron Research Company
Renneke, David R., Augustana College

Reno, Douglas, Abbott Laboratories

Renta, Charles, Pertec

Restagno, Dominick, Manufacturers Hanover
Reynolds, John D., System Development Corp.
Reynolds, Walter E., Applied

Rhew, Ki-Won, El-Jay, Inc.

Rhodes, Owen F., Florida Computer Inc.
Rich, Emil, American Broadcasting Co.

Rich, Steve, Dewberry, Nealon & Davis
Richardson, Wendell, Bingham Mechanical
Richmond, Rick, Pikes Peak Regional Library
Richter, C.E., Western Electric Company
Rickson, Bryce, Vartron Corp.

Riebs, Andrew, DEC-Merrimack

Riel, David A., Fed. Bureau of Investigation
Rieman, Gerald A., Dayton Data Processing
Riley, Patrick, United States Computers
Riley, Robert, Western Electric Co., Inc.
Riquet, Danielle, SII

Risch, Douglas, Lawrence Livermore Labs
Risso, William L., National Inst, of Health
Ritchie, David, Fermi Nat'l Accelerator
Ritchie, R.W., Washington, Univ. of
Ritenour, Robert P., EG&G Inc.

Rix, Alfred, Tacoma News Tribune

Roach, Hal, Cerritos College
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Roads, Curtis, Compter Music Journal VAX,11
Robert, Ron, US Fleet Leasing 11
Roberts, Carol, Nat'l Transportation 11
Roberts, James L., DCA Reliability Labs 11
Robertson, Larry, R.S. Association VAX,LSI
Robinson, Gordon, Charles S. Lewis & Co. Inc. 11
Robinson, Mike, United Computing Systems 11

Robinson, Richard V., US Department of Labor VAX
Robison, Frank H., Daytronic Corp. LsI,11
Rodean, F. Glynn, Plymouth State College 8,11
Rodgers, .David, DEC-Tewksbury VAX
Rodgers, Tom, Crocker National Bank 11
Rogers, George H., Canada College 11
Roland, David, Informatics, Inc. 11
Romanoff, Robert, National Inst of Health LSI,11
Roode, R. David, Informatics PMI LSI,11
Root, Stephen, DEC-Maynard 8
Ropchan, Wally, Stanford University LSI,11
Ropp, Patricia, Hood College 11
Rose, J.D., Academic Computing Service LSI,11
Rose, Stanley, Bankers Trust Co. 11
Rosen, Daniel, Transcomm Data Systems 11
Rosenbluh, Kathy, Chicago, University of 11
Ross, Carlos, Grupo Cydas 11
Ross, Ken, Ross Systems, Inc.

Rothe, Edward, NASA-GSFC, Infom. Analysis LSI,11
Rothermel, John G., TRW DSSG VAX, 11l
Roush, Ellard T., GIPD 11
Roux, Gerald, Boeing Company 11
Roveda, John, Charlie Systems Inc. CTS, 8
Rowan, Willian H., California, Univ. of VAX,11
Ruch, Peter, United States Air Force LSI,1l1
Rudkin, Ralph, CTEC, Inc. 11
Rudy, Jeffrey, DEC-Merrimack VAX,11
Ruff, Curtiss, Motorola

Runyon, John, Philip Morris International LST,11
Runyon, Marilyn LSI
Russ, Allen E., Tulane University LSI,11
Ryan, Joe, NALC 203C U.S. Navy VAX,11
Ryan, Tim, University Data Systems LSI
Rynes, Philip, Argonne National Lab. LSI, 11
Ryshpan, Jonathan, Microform LST, 11
Saabes, M., TRW-DSSG LSI,VAX
Sabetta, Donna, EDS Nuclear Inc. CcTs, 11
Sadler, Dan, Compuserv 8,11
Sadler, Lisa, Compuserv 8,11
Sadofsky, Mike, DEC-Maynard

Salas, George R., IVIC

Salmon, Donald, Vernay Laboratories, Inc. LSI,11
Saloky, Al, DEC-Merrimack 11
Saltzberg, Steven A., Louisville, Univ. of

Samson, Paul, Teltone Corp. 11
Samuel, Dan J., Digital Pathways, Inc. LST,11
Sanborn, Robert, National Bank of Detroit 11
Sanders, Debbie, S&H Computer Leasing Inc,

Sanders, Harry, S&H Computer Leasing Inc. LSI,11
Santon, Lee, Ontario Cancer Institute LSI,11
Sapp, Ed, DEC-Maynard LSI, 11
Sarbin, Theodore R., DEC-Santa Ana 8,11
Sasseen, Doug, National Food Processors LSI,1l1
Sather, Louis, Wisconsin,University of VAX,11
Satterlee, Duane, International Harvester Co. LSI,1l
Saylor, Jean, System Development Corp. 11

Scandora, Anthony, Science Applications Inc, LSI,VAX

Scanlon, Harold, EG&G Washington Analytic 11
Scardino, Shirley, DEC-Santa Clara ISI,1l1
Scarloss, Walter, Corning Glass Works LsI,1l1
Schachter, Ted M., Los Alamos Scientific Lab. LSI,11l
Schaefer, Ronald, DEC-Tewksbury VAX,11
Schainbaum, Julius, Smith Kline & French Labs 8,11



NAME COMPUTER
Scheckter, Michael, Hughes Aircraft Co. VAX,11
Scheremeta, James T., Boeing Computer Serv. VAX,LSI
Scherrer, Deborah, Lawrence Berkeley Lab. VAX,11
Schick, William, Fairleigh Dickinson Univ. 8,11
Schioeder, Esther, Lawrence Livermore Labs VAX
Schloerb, Paul, Kansas, University of 11
Schlumpf, Michael A., Bally Mfg. Corp. LSI,11
Schmauder, Philip, - Dept. of Air Force 8,11
Schmeichel, Robert, DEC-Maynard 11
Schmidt, David, Management Science Assoc. VAX,11
Schneider, Richard, DEC-Maynard

Schneider, W.S., Bunker Ramo Corp. VAX,1l1
Schoenberger, Annette, MacMurray College 11
Schoenberger, R.J., MacMurray College 11
Schoeppe, Henry, Sandia Laboratories LSI,11
Schoeppner, Mike, Bendix Kansas City 11
Schofield, L.N., General Dymanics/WDSC

Scholz, Warren, Tennessee Gas Pipeline 11
Schomberg, Paul, NCA Corporation 11
Schopp, Ken, EDS Nuclear Inc. VAX,11
Schrader, David, 3M Company 11
Schramm, Michael, H.S. Crocker Co., Inc. LSI,11
Schrick, Dale P., Meda Sonics 11
Schriesheim, Jeffrey, DEC-Maynard

Schroeder, James, Battelle Northwest VAX
Schueler, Rich, Crocker National Bank 11
Schurr, David, Kaiser Hospital 8,11
Schurter, James L., MacMurray College 11
Sconce, William J., Industrial Specialties 11
Scott, Wayne, Vernay Laboratories Inc. 11
Scotten, Arthur, Comm.and Computer Service 11
Seefeldt, B., TRW-DSSG VAX
Seifert, William, Los Alamos Scientific Lab. LSI,1ll
Selim, Lydia, Crown Zellerbach 11
Seminario, Carlos, Georgia Tech 8
Senechal, Paul, Dofasco LSI
Sergejew, Alex A., Auckland Sch.of Medicine 8,11
Settle, Dominic, Fotomat Corporation 11
Seufert, Steven, DEC-Maynard LSI,11
Severyn, John, Lawrence Livermore Labs VAX,11
Seward, Robert C., Pertec 8,11
Sexton, Jim, Amcor Computer Corp. 11
Seymour, Richard, Washington, Univ. of LsI,11
Shacter, Stewart, First National Bank of St.Paul 11
Shah, S., DEC~San Francisco VAX,11
Shannon, Enoch J., California State Univ. 11
Shanzer, Herbert, DEC-Maynard

Sharp, Robert, Inco, Inc. LST,11
Sharpe, Stan, Cincinnati Milacron Inc. 11
Shartle, Harold F., US Navy Ships Parts Cont. 11
Shaulis, Roger, Philip Morris U.S.A. 8,11
Shear, Robert D., Shear Development Corp. LSI,11
Shelton, Rick, Commercial Computer Sys. 8,11
Sherborn, Dennis, Zimmerman Metals, Inc. 11
Sheridan, Kim A., Interactive Info. Systems 11
Sherman, Thomas, DEC-Tewksbury 11
Sherrill, Nathaniel, US Geological Survey CcTS, 8
Sherrod, Phil, Vanderbilt University VAX,11
Shindell, Dav, DEC-Santa Ana LSsT,11
Shirley, Fred, DEC- Merrimack

Shlaer, Sally, Lawrence Berkeley Labs 11
Shpiz, Leo, DEC-Merrimack

Shropshire, K. David, USAF-Air Training Com. VAX,11l
Shurman, Gary, Professional Datasystems 8,11
Shurtleff, Robert D., DEC-Merrmiack 11
Shuster, Joseph, World Book Childcraft LsT,11
Sidenblad, Paul, System Development Corp. VAX
Siegel, Albert L., Battelle Columbus Labs VAX
Siegenthal, Martin, San Francisco State Univ. VAX,11
Siemens, Phillip, Menol Computer Associates 8,11
siftar, Gary, Cisco LSI,VAX
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Sikes, Dale, Lockheed Missiles & Space LSI,1l1
Sills, Andrew, UCLA Ctr. for Health Sci. LSI,11
Simich, Ellen, DEC-Merrimack

Simmons, Frank, Accurate Data Systems, Inc. CTs,1l1
Simmons, Louis, Citibank 8,11
Simmons, Stephen, US Leasing Corporation VAX, 11
Simms, A., DEC-Santa Clara LSI,11
Simon, Randolph F., US Navy Astronautics Grp 8,11
Simpson, Lawrence, Michael Reese Hospital VAX,11
Sisson, Norwood, Arizona State University 8,11

Sivertson, John N., Johnson & Johnson 11

Skalabrin, Val, Second Source 8,11
Skelton, Claudia, DEC-San Francisco VAX,1l1l
Skelton, Steve, DEC-Maynard VAX
Skoog, Clifford, Sandia Laboratories LSI,1l1

Skorodinsky, Robert G., System Development Corp. 11

Skret, Dan, Vindicator Corp. CTs, 8
Slaski, Kenneth, Schering-Plough Corp.

Slezak, Ken, EMR Telemetry LsI,11
Small, Steven L., Western Electric Co. 8,11
Small, W.H., Mobil Research & Dev. Corp. 11
Smith, Alan B., Dow Chemical 11
Smith, Albert, USDE Bonneville Power 11
Smith, Barry, Oregon Minicomputer 8,11
Smith, Christopher, EG&G Inc. 11
Smith, David A., DEC-Blue Bell LsI,11
Smith, D.R., Toronto, University of LSI,1ll
Smith, Gary, Area Two Educational 11
Smith, Jerry, Education & Res,.Comp.Ctr. VAX,1l1
Smith, Joseph, DEC-Maynard

Smith, Mickey, US Air Force 8,11
Smith, Paul, Naval Air Rework Facility 11
Smith, Raymond V., New England Nuclear VAX
Smith, Sandy, Area Two Educ. Computer Ctr. 11
Snapper, Arthur, Western Michigan Univ. 8
Snawder, Paul T., Santa Clara County 11
Sneddon, T.W., Sandia Laboratories

Snipes, H., TRW-DSSG VAX
Snively, C.P., IBM/GSD 11
Snow, David, DEC-Tewksbury 11
Snow, Scott, Mini-Compu BusinessApplications

Snyder, Frank D., Westinghouse Elec Corp. LSI,11l
Sobek, Walter, Metropolitan Sanitary VAX,11
Soehomonian, Vatche, DEC-Oakland

Soivenski, Mitchell S., Liberty Mutual Ins. Co. 11
Solo, Beverly, Merritt College 11
Solomon, David, Riverdale Country School VAX
Somes, Austin H., NASA Ames Research Ctr, VAX,11

Sopka, Elisabeth, Sitear Development Corp,
Sosa, Arturo T., Comision Fed.de Electricity 11

South, Charles, Hughes Research Labs VAX,11
Spann, James, Lawrence Livermore Lab. LsI
Spavin, Barbara, DG&G Inc. 11
Speake, Tom, DEC-New York

Spears, Bill, Baylor College of Medicine 11
Spear, David, Systems Consultants, Inc. vAax,1ll
Spelfogel, Carol, Shawmut Bank of Boston 11
Spence, Martha L., DEC-Maynard VAX,11
Spence, Robert, DEC-Maynard LSI,1l
Spinek, Ronald, DEC-Maynard VAX,1l1
Spitz, Charles, DEC-Tewksbury 11
Sporn, Patricia, FDA Bureau Medical Device 11
Sprague, William, General Motors Corp. LSI,11
Springer, Allen, Amos Press 11
Sprouse, Gene, Rainbow Computing

St. Armour, Jerry, Union-Tribune Publishing 11
Stafford, Damon, Lovelace Biom,& Env.Res. LSsI,1ll
Stafsudd, Jacquie, Hughes Research Labs VAX,1l1l
Stagg, David, Yale Univ. Sch. of Medicine LSI,11
Stamerjohn, Ralph, Monsanto ISI,1l1
Stanfill, R. James, Swedish Hospital 11



NAME

Stange, Whitey, Computer Applications Corp.
Stanzione, Dennis, Export Credit Corporation

COMPUTER

CTs

Stark, Duane, Doubletree, Inc. 11
Starkey, Jim, DEC-Merrimack VAX,11
Steele, Craig S., Harvard University VAX
Steele, Robert, Inco, Inc. LSI,11
Steenbergen, Robert B., EG&G Inc. 11
Steinberg, Daniel, SRI International 11
Steingart, Alec, Republic Nat'l Bank of NY 11
Stepanek, Steven, CSU, Northbridge LSI, 11
Stern, David M., Research Systems Inc. 8,11
Sternick, Wendy S., Atlantic Richfield Co. 11
Stevens, Edwin, EMDA, Inc. LSI,11
Stevens, Kenneth, USAFSAM/BRP, Brooks Air 8,11
Stevens, T.C., Toronto, University of ISI,11
Stewart, E.H., Rectec, Inc. LSI,11
Stewart, Jim, British Columbia Bldg. Cor.

Stewart, John, Van Ert Electric Co., Inc. cTs,11
Stewart, Russell, Dow Chemical Co. 8,11
Sthultz, Michael R., Sunrise Hospital LSI,11
Stinson, Murray, Scientific Placement Inc. 11
Stockdill, James W., US Navy Ships Parts Cont. 11
Stockley, C.H., Sandia Laboratory 11
Stodden, Joan, Varian Graphics VAX, 11
Stodghill, Walter, Motorola

Stoklosa, Henry, Du Pont Company LSI,11
Stosick, Jim, Stanford University LSI, 11
Strackbein, Ray, Chalfont Communications 11
Strange, Fred, Lawrence Livermore Labs 8,11
Strauss, Dick, DEC-Maynard

Strecker, William D., DEC-Tewksbury VAX
Strelko, Ronald, Milprint 11
Strezleck, S., Standard Brands, Inc.

Strickland, James, Caterpilar Tractor Co. 11
Stroebe, D.G., Chevron Research Company LSI,11
Stroh, William, Oceanic Enterprises, Inc. CTs, 11
Strutt, Chris, DEC-Reading VAX,11
Stuart, Antoinette, USDA Forest Service VAX,LSI
Stupak, Matt, CMI Corporation 11
Sturtevant, Jim, DEC-San Francisco LSI,1ll
Stylos, Paul, DEC-Marlboro

Sukiennik, Anthony, DEC-Merrimack

Sullivan, Stephen J., New Mexico,Univ, of 11
Sullivan, Tim, International Harvester LSI,11
Sully, Chris, Transcomm Data System

Sumner, Thos, California, University of IsI, 11
Surma, Gary A., V.H. Monette & Company 11
Surovov, Peter A., General Electric Co. 11
Suski, Greg, Lawrence Livermore Labs VAX,LSI
Sventek, Joe, Lawrence Berkeley Labs VAX,1l1
Sventek, Virginia, Lawrence Berkeley Labs VAX,11
Swanborg, Rick, Helix Technology Corp. VAX,11
Swenson, Steven, Farinon Electric 11
Swierczewski, Joseph, Garden Way Mfg. Co., Inc.
Swihart, Stanley J., PDS Associates LSI,11
Swindell, C. Eric, Mason Clinic

Sykes, David, CTEC, Inc. 11
Sykes, Patricia, Tailored Software LSI,11
Sykes, Robert, Tailored Software LSI,11
Sykora, Ronald G., EG&G Inc. 11
Szeto, Simon, DEC-Merrimack 11
Szurek, John L., US Army LSI,11
Tabata, Les, Lawrence Berkeley Labs VAX,11
Tabor, William, Florida Computer, Inc. 11
Tallerico, Dennis, Diamond Shamrock Corp. 11,15
Tamer, Katherine, Technology Incorporated 8,11
Tani, Kenneth, Tani Company 8,11
Tani, Jon R., Electronics Research Lab. LSI, 8
Tanner, Bruce, Cerritos College

Tannery, Verna, Dow Chemical USA 11
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Tardif, Gill, DEC-Merrimack LSI,1ll
Taylor, Ed, Finar Systems Ltd. 11
Taylor, James L., Brigham Young University LSI,11
Taylor, Jonathan, DEC VAX,LSI
Taylor, Kenneth, Bingham Mechanical 11
Taylor, Michael, San Francisco Fire Dept. 11
Taylor, Pamela M., Iowa State University VAX,11
Teague, Charles T., VA Medical Center 8
Tellez, Anne, Cooperative Services, Inc. 11
Tenison, Ronald, Gatlin Gabel School LSI,1ll
Tenney, Sam, Alpha Computing Inc. LSsI,1l1
Terrell, Mark, Informatics - PMI

Terry, George, Tennessee Gas Pipeline Co. 11
Tetelman, Bruce, Columbia University 11
Thagard, Gregory, Lunday-Thagard Oil Co. VAX,11
Thatcher, Raymond V., Union Carbide Corp.

Thiel, David, GENRAD 8,11

Thissell, George, DEC-Marlboro 11

Thomas, Darrell G., Lovelace Biom. & Env.Res. LSI,11
Thomas, Richard, Lawrence Berkeley Lab. LSI,1ll
Thompson, Greg, DEC-Moffett Field LSI,1l1
Thompson, John, Intermetrics, Inc. VAX,1l1
Thompson, Patricia, NASA-Johnson Space Ctr. LSI,1ll
Threatt, Douglas, USAFSAM/BRP 8,11
Throneburg, Monte, Grain Systems, Inc. 11
Tieman, Leonard J., Bell Helicopter Textron 11
Tikson, Michael, Battelle - Columbus

Timm, Philip E., Bell Telephone Labs VAX,11
Tippie, J.W., Argonne National Lab. LsI, 1l
Tirmari, George H., Navy Astronautics Group 8,11
Tnnkel, Mitchell, DEC-Merrimack

Todd, William, DEC-Merrimack VAX,1l1
Toms, Shackelfor, Technical Advisors Inc. ISI,11
Toscano, John, Cabot Corp. 11
Toth, Anne, DEC-Maynard 8
Townsend, Timothy, Stanford University 11
Tracy, Thomas E., Environmental Protection 11
Trauger, Gary, Battelle-Northwest

Travis, Dale, Argonne Nat'l Labs VAX,1l1
Tritch, Michael, Alley Crafts Company 11
Trujillo, Stephen C., Arizona, Univ. of 8
Tubbs, John, V.A. Hospital 8,11
Tucciarone, Alex, New Britain Housing 11
Tucker, Paul, Battelle-Northwest VAX,11
Tumblin, Henry, Jackson Laboratory 8,11

Tunison, Michael S., Perfection Spring & Stamp

Turcich, George W., Interlake, Inc. 11
Turner, David B., Data Processing Design, Inc. 11
Turner, John, Waikato, University of 11
Turner, Martha W., American Col.of Radiology 11
Turner, Ron, American Sign & Indicator 8,11
Tuso, Rosanne, Mints/NAMSB 11
Tyler, George, Lawrence Livermore Lab. LSI,11
Tymoczko, Kathy L., SPSS, Inc. VAX,1l1
Tysdal, Orville, Jones & Jones 11
Uhrich, Mark L., DEC-Maynard 8,11
Ulloa, Guillermo, Crocker Nuclear Lab. LSI,11
Uptmor, Terry B., Pacific Gas & Elec.Co.

Uter, Thomas G., University of California 8,11
Uzi, Gelleg, Grandt Israel 11
Valcarcel, Reynaldo, Gillette 11
Valdez, Gerardo F., Grupo Cydsa 11
Valentine, M.A., Pacific Telephone & Tele. 11
Van Camp, Warren, Informatics, Inc. LSI,11
Van Doren, E.D., Kaman Sciences Corp. LSI,11
Van Lehn, Allan, Lawrence Livermore Lab. 8,11
Van Sweringen, R.A., Exxon Research & Eng Co. 11
Van Volkenburg, Donald, DEC-Tewksbury 11

Vanarsdall, Paul J., Lawrence Livermore Labs LSI,1ll



NAME COMPUTER
vanderpool, Tom, 3M Company LSI,11
Vanevery, James J., Boeing Computer Services VAX,11
Vanhorn, Earl C., DEC~Maynard VAX,11
Vann, Dave, Oregon Minicomputer LSI,11
vardas, Leo S., Lawrence Berkeley Labs LsI,1l1
Vaughn, Donald D., Tri-State Generation VAX,11
Vavroch, Duane, Gazette Company CcTS,11
Venning,E. Peter, CBL Canterbury Limited 11
Verroest, Philippe, Shell Francaise 11
Viana, Thomas A., Naval Underwater Systems VAX,11
Victor, Graeme A., Stanford University 11
Viehmann, Norman, Viehmann Corporation 11
Viggiano, Frank, Spiridells & Associates VAX,1l1l
Vilandre, John E., Minnesota, University of 11
Viscarola, Peter, DEC-Bedford

Vivian, Stan, DEC-Winnipec, Manitoba 8,11
Voet, Janet, Telesensory Systems, Inc. CTS,11
Vossler, Roger, TRW DSSG VAX,11
Vuoso, Jerome, Brooklyn Friends School 8
Wagner, Kermit, GSA/FPA/MCL/ISD

Walker, Justin C., Nat.Bureau of Standards LSI,11
Walker, Larry, Lawrence University 11
Waller, George W., Arete Associates VAX,11
Walraven, Robert, California, Univ. of 11
Walty, Kevin, Booz, Allen & Hamilton 11
Walus, Bryan, McDonnell Douglas VAX
Ward, Charles, Argonne National Lab. VAX, 11
Ward, Sandra, Argonne National Lab. 11
Warner, Kurt E., Commonwealth Clinical Sys. 11
Wasley, David L., California, Univ. of VAX
Watson, Bill, Nevada, University of

Watson, Charles, Battelle-Northwest

Watson, Larry, Grand Canyon College 11
Watts, Jeffrey C., California, Univ. of 8
Watts, Michael, Custom Computer Services VAX,11
Watts, P.M., W.R. Grace & Company 11
Weatherhead, Alan, San Francisco State Univ. 11
Webber, Theodore, DEC-Merrimack

Webster, Ronald, Toledo, University of

Wecker, Stuart, DEC-Maynard

Wedig, Gary, Merrell Research Center VAX,11
Weg, Aaron, ADL Data Systems, Inc. 8,11
Wehry, Arthur H., Actron-McDonnell Douglas VAX, 11
Weihs, Mark, Toledo Edison Company LSI
Weiser, Neil, Continental Group 11
Weiske, William, DEC-Nashua 11
Weitzman, Mertin, Microsound Company LSI
Welch, Daniel F., Flight Systems Inc. 11
Welch, Ron, Cities of Pleasant Hill

Welch, William D., System Development Corp. VAX
Wells, Mary H., EG&G Inc. 11
Wempe, James, Dalgety, Inc. 11
Wentz, Carroll, York Graphic Services LSI, 11
Werner, Nancy, Bell Laboratories VAX,11
Werner, R.E., Lawrence Livermore Labs LSI
Westhaver, Al, Schnitzer Steel

Weston, Daniel J., Roth Corporation 11
Weston, Mike, Los Altos High School VAX,11
Weyand, Thomas, Technical Advisors, Inc.

Wheaton, Kenneth L., Interactive Graphic Sys. LSI,1l
Wheeler, Dana, Naval Rework Facility 11
Whicker, Douglas J., Barron & Associates 8
White, L.C., Tri-Valley Growers 11
White, Rod V., MacDonald Services 11
Whitehurst, Jeanne K., Boeing Comm.Air. Co. VAX,11
Whitfill, Jim, Los Alamos Scientific Lab. LSI,11
Whitney, Rusty, Oregon Minicomputer VAX,11
Whyde, Raymond, Battelle Columbus Labs VAX
Wick, Darrell, Camusun College

Wiehe, John, Deluxe Equipment Co. 11
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Wiener, Sandra, Stanford University LsI
Wierzba, Steven, Kaiser Permanente Medical 11
Wiggins, Harvey, Texas, Univ.of @ Dallas 11
Wikkerink, Robert, Lawrence Livermore Lab. LSI
wild, Donald, Aetna Insurance Co. 11
Wilder, A.L., Kastle Systems LSI,11
Wiley, Ken, Lawrence Berkeley Labs VAX,11
Wilfert, Thomas, Motorola 11
Willer, Richard, Illinois Bell Telephone 8,11
Williams, David, Prototype Develop Assoc. VAX
Williams, Donald, Jet Propulsion Lab LSI
Williams, Garry, Miliken & Company 11
williams, R.J., Pertec Computer Corp. LSI,11
Williamson, Marc, Georgia-Pacific Corp. 8,11
Williksen, Wayne, Ford Aerospace & Comm Corp. VAX
Willis, James, DEC-Maynard 8
Wilner, Vicki, Massachusetts Inst.of Tech. VAX
Wilson, Atan, Varian Graphics VAX,11
Wilson, Frank, Hughes Aircraft 8
Wilson, Richard, St. Joseph's Hospital LSI
Windsor, Brian, DEC-Calgary
Winstrom, Lee, DEC-Bellevue VAX,11
Winters, James, Volunteer State 11
Wirtz, Paul, Cytrol, Inc. 11
Witcher, Mark F., Diamond Shamrock LSI,11
Witek, Richard, DEC-Merrimack 11
Wittenberg, Mark, Informatics/Programming LSI,1l
Wogsberg, Eric, Computer Technology 8,11
Wolchak, John, Saskatcheisan, Univ.of 11
Wolf, Richard, Pittsburgh, Univ. of VAX
Wolsky, Gilbert, DEC-Merrimack
Womack, Michael M., The Poise Company 11
Wong, Edmound, California, Univ. of CTS
Wong, Jennie, Naval Air Rework Facility 11
Wong, John, Tektronix 11
Wong, Sam, National Semiconductor 8,11
Wong, Sheldon, Lawrence Berkeley Labs VAX,11
Wong, Will, Crocker National Bank 11
Wood, John, Lawrence Berkeley Labs LSI,11
Wood, Peter, Lawrence Berkeley Labs LSI,11
Wood, Randall, MS Band of Choctaw Indian 11
Wood, Robert, Bell Laboratories 111
Woods, Wesley, The Boeing Computer
Woodworth, Mike, Measurex Corporation VAX
Wool, Thomas, E.I. Dupont De Nemours LSI, 11
Wooldridge, Kent, California State College 11
Woolford, Donald C., Cancer & Leukemia Group 11
Worstell, Glen, Parsec Systems LSI, 11
Wright, Bruce, Duke University LSI, 11
Wright, Edward, DEC-Maynard
Wright, Fred, DEC-Oakland VAX,11
Wright, John, Florida Computer VAX,11
Wright, Larry, American Sign & Indicator LSI,1l
Wright, Robert, California State College LSI,1l
Wu, Shirley, Manufacturers Hanover VAX, 1l
Wyman, Elizabeth, DEC-Waltham VAX,11
Wyncott, George, Purdue Univ. Comp. Center VAX,11
Wyrick, T.B., Texas Gas Transmission VAX
Yang, Teresa, DEC-Merrimack VAX,11
Yen, Albert, Lawrence Berkeley Labs VAX
Yeraska, Robert, DEC-Tewksbury VAX,1l1
Young, Bill, California, Univ. of VAX,11
Young, Bob, Helix Technology Corp. 11
Young, George, Georgia-Pacific Corp. 11
Young, Jim, E & J Gallo .SI, 11
Young, John M., Crown-Zellerbach 11
Young, Steven, Missouri Pacific Railroad 11
Yu-Kuang, A., Borden Chemical 11
Yves, Riquet,Systems Informatiques 11



NAME

Zaborowsky, Benjamin, Eli Lilly and Company
Zalkind, Herb, DEC-El Segundo

Zane, Ronald, California, Univ. of
Zappala, Chuck, Teltone Corp.

Zeise, Fred, Data Systems Design, Inc.
Zeisler, James, Enterprise Companies
Zeitlin, Jim, Cetus Corporation

Zepeda, Raul, Comision Fed de Electric
Zerr, Alan, Altel Data/A.G.T.

Zima, Paul J., Evans & Sutherland Compu
Zimmer, William, DEC-Maynard

Zingheim, Joseph, Stanford Linear

Zirkle, L.D., Sandia Corporation

Zlaket, Jerome, Rockwell International
Zoller, John, Xerox Corporation

Zongker, Layle, Los Alamos Scientific Lab.
Zornes, Aaron, Cincom Systems

COMPUTER

LSI, 11
VAX,11
8,11
11
8,11

LSsI,11
VAX,11

11
VAX,11

LSI,11

11
VAX,11
LSI,11

VAX,11

Swonitzer, Rodney E., Monolithic Systems Corp. 8,11

Zywiol, Gary, GM Mfg. Development

LSI
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