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ARPANET Overview 1a

The ARPANET is an advanced computer commynications system
connecting together a set of computer centers in the United
states anrd Europe, The following description of the network
touches c¢n several aspectsi the physical implementation, the

scope and¢ size, and the functional goals, 1a1

The ARPANET is implemented using packet trapsmission
techneleSy, At each network site there is an Interface
Messace Processor (IMP) which is a store and forward packet
routing Computer, Each IMP 18 connected to petween | and 5
other IMP’s via common carrier circuits, These circuits are
normally 50 kilobit per second channels, The IMP's are
| Honeywell 316 or 516 computers modified and programed by
Bolt, Beranek, and Newman (BBN) <Heart>», Als0 connected to
| ‘. an IMP may be between 0 and 4 hosts, A host is a computing
| sysyer which currently ranges in size from a DEC PDP1l to a

IBM 3707195, A Terminal Interface Processor (TIP) is an
IMp and a minihost eombined in one processor <0rnstein>, lala

The ARPANET has Qgrown almest continuously from the time it
pegan with the installation of the first IMP In September
1969, As of this writing the network consists of 48 IMPs of
whieh 21 are TIps, and 54 hosts, The network extends from
Hawaiil in the west to London and Norway in the east, One
communication channel Nas been upgraded to 230,4 xilobits
pér second, and the communications between California and
Hawaii, and between the United States and Europe are via
satellite chappels, The satellite chapnel to Europe is 7,2
kilobits per second, while the satellite channe]l to Hawa11
i{s the normal S0 kilobits per second, lalb
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t The geal of the ARPA compyter network is £Or each computer
to make every local resource available to any computer in
the network in such a way that any logcal program available
to local ysers can pe used remotely without degradation,
That is, any program should be able to call on the
resources O0f other compuyters Mueh as it would call a
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subroutine, The respources which can be shared in this way
include software and data, as well as hardware <Roberts>, lalc

The process of sucessfyl communication requires the use of

some rules Of behayior in order to permit the commynjcating
entities to properly interpret the conversation, These rules

of behavior may inelude bOth constraints on the sequencing of

the units of conversation, as well Aas the structure and

content cf the commynication (e,9, the grammar and the

meaning), IN the ARPANET these rules of commuynication behavior

are called protocols, 1a2

Communications in the ARPANET are of two tyYpes) those
associated with two directly connected entities (e,q, IMP
to IMP, IMPehost, systemeprocess) and those between more
widely separated entities (e,9, system to system, process
te precess), This second type of communication is sometimes
sajid toc pe supported by a virtual communications channel,
For example the virtual process to process communication
channel i{s really a process=system, host=IMP, IMP to IMP,

IMP=heost, Systemeprocess channel, 1a2a
. The protocols in the ARPANET build up the capabjlities of
the netwOrk {n a serjes Of levels or layers, The lowest Of

these is the IMP to IMP protocol which provides for

reliable commynication among the IMPs, This protocol

handles transmission error detection and correction, flow
contrel to avold congestion, and routing, 1a2b

The next level ig the IMPe=hogt protocol which proyides for

the passage of messages between nosts and IMPs {n such a

way as to create virtuval communication paths between the

hosts, With the IMPehost protocel, a host Nas operating

rules whigh permit it to send messages to specified hosts

on the network and to be informed of the digpensation of

those messages, In particular, the IMpenost protocol

constrains the hosts in their transmissions in order to

make make good use of avajilable communications capacity

without denying such avallability to other hosts, la2c

The next higher level is the host to host Protocol,
implerented by the network control program, The nost to
nost protocol is the set of rules whereby hosts construct
and maintain commynications between yser processes running
on separated computer systems, One process requiring
eommunications with another On gome remote coOmputer system
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makes reqguests on its local operatingd systeém to act on its
pehalf in establishing and maintaining those communications
using the host to host protocol <CrocCkeéer>, 1a2d

If this brief introduction to the ARPANET is not

sufficient, the reader is urged to turn to the references
<Heart», <Roberts>», «<Crocker>, and <Ornstein>, before

reading the opody of this report, 1a2e

Frotocols are those conventions or rules of behavior that epable
entities to interact in an effective manner, INn computer nNetworks
protocols are the rules 0f coOmmynication between the machines Or
processes, These rules may be both passive and active, Passive
protocols speclfy the format of the commynication == the
interpretation of the pit pattern, Active protocols specify the
allowed segquence of communication == which party is allowed te

say what kKind of things when, ib

History 2

The histroy ¢f protocols in the ARPA Computer Network differs 1in
several respects from the history of other aspects of the network
project, Most other aspects of the project were identified as

tasks and centracted to specific organizations for solution,
protocols on the other hand were not contracted to any

organizaticn at all, rather it was left up to the groups

connected te the network to determine how to use it, The upshot

was that the first sites on the network held meetings and formed

4 "netwOrk working group" (NWG) to formulate a protocol to

reguylate the commynication between the hosts, 24

This initially small group went about specifying a protocol for

the use of the network as they percieved it, and accepted as

given the INPehost interface specified by the subnet contractors
(BBEN), This is not to say that there was little cooperation

between BBN and the host protocol designers, in fact there was
substantial communication and cooperation, 2b

The initial design foy the hogt level protocol wasg presented at a
meeting in Utah in December of 1969, and was determined to be
unacceptable in that there was no mechanism by which prodQranms

whiech were written pefore the network existed could pbe accessed

via the netwerk using this protecel, 2¢c

The NWG went pback to the drawing board and came up with
essentially the current protocol by the Spring of 1970, This
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protocol alse inclyded features for dynamic reconnection of the
ongoing communications between processes, and met the constraints
that the earlier proposed protocol failed to meet, 2d

At a meeting held at UCLA, in Spring 1970, it was declded to

accept this protocol without the dynamic reconnection features,

This protecel provided for logical connections (assoclated with

the IMP provided logical links) between processes, each

connection treated as a bit stream, with no significance

associated with message boundaries, 2e

Implementation of this protocol was then intiaited by several

sites (by tnis time tphere were 6 or 7 instajled IMPs), By the

fall of 1970 there was some discussion of possible modifications

to the protecol, The main points to bpe consjidered were flow

control and a nominal byte size, 2f

The point of most contention and debate was the flow control
mechanism, The first mechanism was t0 coynt the bits data
transmitted and add & congtant tO0 account for the per Message
Overhead ané use this guantity to indicate and control allocated
buffers in the receiving host, An alternatiye mechanism was
proposed that would have allowed the receiving hogt to quench the
flow of datas by issuing a cease indication, and medifications
were made te the IMPehost protocol to facllitate this mechanism,
Finally the current mechanism, a slight modification of the
first, with exact counts of the data hits allocated and messages
allowed was adopted, It was adopted that a Byte Size would pe
assoclated with each connection, 29

Ag the controversy over the Nost to host Protocol was resolved

the discussion of the Initial Connection and Telnet protocols

heated up, The Initia)l Connection protocel was aimed at providing

@ means for allowing one process to listen on one socket for all
callers interested in a particular service, The Telnet protocol

was aimed at establishing conventions for providing and utilizing

the service of the i{nteractive executive, 2n

Once Telnet yseace wag demonstrated agtention was focysed on File
Transger pretocols, but {t pas taken a 1ong time tO reacnh
agreement on the file transfer conventions, 24

There was sCMe edply {ntepegt iN pemoge jOb entpy facilitiesg but
since many of the initial nosts were interactive timesharing

systemg this interest was not sufficiently general to reach an
agreement until mueh later, 2]
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Interest in a Graphics protecel has also been present from the
earliest days, but here again a critical mass has been hard to
acnjieve andé the problems are much harder since grapnhics systems
tend to be ¢cne of a kKind, 2K

Philosophy 3

The philoscphy behind the protocol development is one Of mutual
cooperation with the ynderstanding that the protocols muyst be
agreeable to representatives from & diverse set Of systen
organizaticns, The protocols must be a standard so that each
system can chaNge a little t0 allow one common commuynication
language rather than having a separate commynication protocel for
each palr of systems, This has peen called reducing tne N squared

problem te a N problem, 3a
Discussion 4
Metivation 4a

Two fynctional capabilities are desirable in a compyter
networksy to be aple to use interactive terminals with prodrams

. on remote computers ras if you were there", and to transfer
between computers large collections of data or f£iles (which
may be programs or data), The first capability is provided by
the Telnet protocel and the second py the File Transfer

Protocol (FTP) <NIC7104>, d4al
Goals 4b
NO Rewrite db1

The existing programs in the computers attached to the
network were t° pe accessible via the netwOrk without
change, 4bla

Terminal Access 4b2

The first goal of the network users ¥Was to access a distant
interactive timesharing system as if they vwere a local user

of that distant system, 4b2a
Data Access 4p3
A second goal was access to data baseés and data files, dpla
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Principles ' 4c
Commonatity (Virtualization) 4¢1

That each system should give a little and learn to speak a
commen languadge i{s a principle illustrated by the netvwork
virtual terminal concept used in the Telnet protocol, dcla

Lavering 4c?2

The protocols are lavered in a series of levels, where each
protocel takes as given the capability provided by the

lower level protocols and uses those facilities to provide
augmented capapjilities to the nigher level protocols, 4c2a

The layering of the protocols is {llustrated by the
IMP=INF, IMPehost, hostehost separation, The adyantage of
layering 1s that each level may be redesigned and eyolved
into @ more effective implementation without significant

effect onh the Other levels, 4c2b
Strean 4c3
‘ The IMF to host protocol provides for the transmission of

messages of up to B095 pits, The host to host protocol

uses this faclility to provide for the trangsmission by
processes of indefinite bit streams, The principal is that

the arbitrary size 1imits imposed by the supnetwork shoyld

not prepagate Into higher level protocols and be empeded in
applicatlons prodrams (how many times has & string peen

limited to 80 characters in an application prod9ram ?), 4cla

Negotiated Options 4cd
The prinCiple of negotated options emerged slowly from the
develepment of the file transfer and remote job entry
protecccls, but {s now mosSt clearly demonstrated by the
Telnet protocol, 4cda

Timeoyts 4ch

The hest t0 host protocol did not proyide for timeouyts for
the completion of sequences Of commands Or fOr the response
to a command, althouygh the notion that such things should
be completed promptly was included, The implementations of
the host t© host protocol (and other protocols) have
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included timeouts and it is now recodnized that timeouts
are essential to the continued correct functioning eof such
protoecel implementations, 4cSa

Address Space Expansion 4¢6
At every level {n the addressing schemes (links, sockets,
etc,) only part of the address space has been assigned for
use, and a portion of the addresses have beenh reserved for
future needs, 4cea
Address Space Strueturing ic?
Addresses are structured into fields for ease in allocation
to various purposes, FOr example sockets are 40 bit
numberst 8 for host, 24 for process, 7 for AEN or tag, and
1 for direction, 4cTa
Types 4d
IMP=IMP 4d1
Purpose 4dia
The IMP=IMP protocol regulates the flow of information
between the IMPS, This 18 the protocol that defines the
packet mode of transmission, the packet formats, and the
control messages exchaned by the IMPS, The purpose of
this protocel is to provide to higher leyel protocels
and programs effective communication capability with
both low delay and high throughput characteristics,
Design
See Waladens Chapter
Implementation
Experience
IMP=HOST
Purpose

The IMP=HQST protocol interfaces the subnet to the
attached computer systems of the ARPANET, This protocol
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specifies both the hardware interface and the software
eoentrol and data messages that cross the interface, The
format Of messages is specified,

Design 4d2b
Implementation 4d2c¢
Experience 4d24d
HOST to HOST 4d3

Introduction 4dla

The Network Control Program (NCP) is the operating
system module that interfaces user programs to the
communications network by providing system calls to
inveke communications functions specified by the network

‘wide host to host protocel.

The intention of this section is to describe the host to
hest protocecl by discussing an implementation of it in a
networ'k control program,

Purpose 4d3b

The purpose of this protocol is to have the diverse
operating systems 0of the network cooperate to provide to
the processes they sServe a coherent (nterprocess
commynjication facility, The host to host protocol
specifies the format of messages and the control message
interpretations used between the Operating systems Of
the hOst cofMputers in the network,

Design 4d3c

Assumptions
error free

It was assumed that the commuynication path
provided py the supnet Would pe error free fronm
the point of view of the hosts, It was further
assumed that the communication between the host
and the IMP throudh the hosteIMP interface and
connecting cakles would be eérror free,
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sequencing

It was assyMed that megsages sent on a link woyld
be delivered In the crder sent,

RFNM limited per link

ne

It was assumed that only one message could be in
progdress at a time on a link, That 1is, once a
méssage was sént on a link, the same link could
not be used until a RFNM (Ready for Next Message)
méssages was returned,

actknowledgement
It was assumed that although the RFNM was returned

Py the subnet no acknowledgement by the
destination host would be necessary,

non breaking host

It was assumed that i{f a host broke (Crashed) that
all commynjcation was lost, That is there was no
provision for recovery from partial fajlure of a
nost such as a service interruption where state
information is preserved,

concepts

connections

Connections are the pathwa¥Vs for interprocess
comrunication, The host to Nost protocol creates
connections between processes and supervises the
flow of data along those connections, The end
points of connections are sockets, and a
connection is named by the sockets it connects,

A connection Couples two processeés so that output
by one process is input to the other process,
Connections are simplex (i,e, unidirectional) so
that tyo connections are necessary if a pair of
processes are to communicate in both directions,

sockets
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SocKets are names for the ends of process to
process communication paths called connections,
Sockets names are 40 bit numpers, 8 bits for host
name 24 pits for process name, 7 bits for AEN or
tag, and 1 bit for direction, Sockets are
nécessary to provide a common network wide name
space for the input and output ports of processes,
Process input and output ports are usuvally named
in a varjiety of wavs in each system for example as
Fortran logica)l unit numbers, as data control
block addresses, as job file numbers,

conmands
connection establishment
RTS

The receiver to sender command commynicates two
socket numpbers and a link nymber, The pair of
socket numbers identify a connection to be
establisned if a matching STR command has been

‘ or will be sent by the other host, The link
nurpber specifies the link to be assoclated with
this connection, the linkK numper is used in
other commands and in the data messades as a
shorthand index for naminao this open
connection,

Note that either host can begin opening or
establishment of a connection at any time, and
for a connection to be fully open an RTS and an
STR command will have been exchanged,

STR

The sender to recejyver command communicates two
socket numbers and a pyte size, The pair of
socket numbers identify & connection to be
established i{f a matching RTS command has been
Or will be sent by the other hoOst, The byte
size specifies the size Of data bytes fOr this
connection,

flow coentrol

10
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The allocate command commuynicates to the sender
the amount of ouffer capacity available in the
receiving nost for data messages on this link,
The buffer capacity is measured with two
independent counts, one for messages and
another for data bits,

Tne buffer capacity is thought of as being
consumed by the transmission of data, and
created by the processing of data by the
receiving process, This requires that the data
receiving host send to the data sending host
allocate commands at appropriate times to
refresh the counts of available buffer
capacity,

The data sending host is not allewed to send a
message that would decrement either count below
Zero,

The give back command communicates to the data
sending hoSt a regquest by the data receiving
host to return in a RET command a portion of
the allocated bytfer capacity on this link, The
amount of capacity to return is communicated as
two fractions, one for the message count and
the other for the bit count,

The retyrn command is send from the data
sending nost to the data receiving host only in
response t0 a GVB command and communicates the
amoynt of buffer capacity returned for this
link as two counts, the Message count and the
it count,

a connection

A palr of close commands must be eXchanged by

11
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the hosts to close a connection, Either host
may initiate the closing of a connection at any
time, even pbefore a connection {s fully opened,
The cloge command commuhicates the pair Of
socket nuMbers that name the connection to be
closed,

interrupt mechanisn

The interrupt by receiver is sent from the data
receiving hest to the data sending host when
the receiving process wants to interrupt the
sending process for the connection assoclated
with this link,

The interrupt by sender is sent from the data
sending host to the data receiving host when
the sending process wants to interrupt the
receiving process for the connection associated
with this link,

restart

The reset command ig send from one host to
another host whe the first host wishes to
inform tne second nost that all information
regarding any connections between the two host
has peen forgotten by the first host and
information about such connections shoud be
forgotten by the second host, The first host
expects the second host to respond with a RRP
conmand before any other communication takes
place between the two hosts,

The reset reply command is send only in
response to a RST command,

miscellanous

12
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ERR

The error command is used to commynicate to
another host that a message received for it is
in error in some way, The error command
communicates an error code and a portion of the
erronous message,

ECO

The echo command may be used to test the
communication path to and state of another
host, The data byte sent i{in the echo command is
expected to be returned in an ERP command,

ERP

Ihe echo reply command is sent only in response
to an echo command and communicates the data
byte received in the echo command back to the
host that originated the ech® command,

NOP

The no operation command may be sent at any
tire and is discarded by the receiving host,

why simplex connection ?

Connections were specified to be simplex pecause it
was theought that it would be useful tp allow
processes to he connected together in arrangements
such as the followind eXamples

La s 2 2 L2 2 X *REEe
# A d#vevovewmnswdd B ¥#mesmeanvamaman)i C #
#ENAY HEER LE A E 2
- |
' v
LA R L E T R L L AL A R AL AL PR L LR LR R R R
Implenentation 4d3d

The Network Centrol Program (NCP) Environment

This sectjion discusses the purpose of the NCP and how

13
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it relates to the operating system and other
protocols,

Furpose 0f a Network Control Program

The function of network control predgram (NCP) is
to implement the hoest to host protecol, That is
the NCP {s to provide a common interface across
the various operating systems to the user leve]
processes, and to provide to the operating systems
the means to communicate among themselves the
control information necessary to establish,
regulate, and terminate the commynjcation between
user processes,

The development of the network in the computer
science research environment provided an ample
collection of well developed interactive
timesharing systems for the initial set of systems
t0 become part of the network, These early
interactive systems generally possessed a process
structure and interprocess communications

‘ mechanism, It seemed that the network should
naturally extend these interprocess communications
mechanisms to allow communication petween
processes in different systems, There were some
difficulties, however, for the various systems did
not all have a uniform scheme for interprocess
communication or even a common way of naming the
destination of a communique, Several of the
systems that were later added to network did not
allow commynication between processes, indeed, a
few systems did not support the concCept of a
process (or sO their programmers claimed),

A standard interprocess commynjication mechanism
and a standard naming scheme were needed, Further
there was a need for a common langyage such that
the operating systems of the varioys hosts could
talk to each other about the interprocess
communications they support,

These needs are filled by the host to host

protecol as implemented by the network contrel
programs of the various hosts, The host to host
protocol specifies a lanquade of commands with

14
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parameters which are exchanged betyeen NCPs toO
arrange, manage, and terminate process to process
commynication, The hest t0 host protocol also
specifies a common name space called sockets for
indicating the source and destination of
interprocess commynications, The host tO0 host
protocol provides an interprocess communication
mechanism called connections,

Description of an Qperating System

AN opeéeratindg system consists of prodram modules
which augument the hardware and provide an
environment for processes, Amond the operating
system moduyles of interest are a terminal control
program (TCP), a file control program (FCP), and
of course, a network coentrol program (NCP), The
interfaces between these operating system modules
and user procésses take the form of system calls
and returns, and sometimes pseudeo interrupts,
System cal)ls are implemented in a variety of ways,
but often it is a special hardyare instruction
that invokes a system call (e,g9, SyC, UUO, JSYS,
MME), In higher level programming languages a
system call is often indistinguishable from a
subroutine call, In some cases the form of the
systenmn call {s quite different for each different
module of the system,

A process is a program in eXecution with its
associated address space, a locatlon counter, some
general registers, and usually some open fliles (or
deviceg) , Processes may be created by users,
though there are often processes which have peen
programmed by systems programmers for particular
functions, and some of theseé may be initiated by
the system when it pegins running, Some processes
ma&y have access to greater (or lesser)
capabilities than these created by normal users,
In general there may be elaborate regulations
provided by the system to control passing of the
capability or permission to access particular
resources hetween processes,

Ohe important aspect 0f an Operating system that
hé&s a great impact on the iMplementation of

15




JBP 25«FEB=75 21111 25476
#¥DRAFT#*# 26 FEB 75 ARPA Book Protocols Chapter
Discussion

network functional capabilities is the provision
for interprocess communication, Generally
processes are viewed as independent computational
units that need interact only with the operating
systemr in a few very constrained ways (i,e, via
system calls), however often it would be useful to
build a new capability based on a combination of
existing programs, One way of extending the
usefulness of the process structure {s to allow
processes to communicate between themselves such
that seyeral processes may cCooperate to accomplish
a compytational goal, The form of communication
supported by an operating system very much
inflyences the extent t0 which processes actually
cooperate and, therefore, the extent te which use
of the ARPANET is a natural extension of the
programming enviroment, The network host to host
protocol seeks to make avallable to processes a
particular form of interprocess communication
called connections,

There are many other features and essential
functions of operating systems Which Will be
ignored in this discussion because tney are not
relevant to the implementation of an NCP, Any
multiprogramming or multiple process system must
have a scheduler, some form of memory management,
and provide for accounting, security, protection,
and privacy,

Description of a Network Control Progranm

This section hegins with a general overview of the
operation of a network control program and gradyally
refines the definition, The fuhctional components Of
an NCP are described first in a general way followed
by a description of a typical set Of system calls for
the user=NCP i{nterface and a description of the
operation of the NCP and finally a detalled
description of the functions of each NCP component,

NCP Functions:
The NCp must provide several functions to

interface petween the yser process on one side and
the IMP on the other side, Amond these functions

16
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are device handling, formatting, error controel,
flow control, multiplexing, and synchronjization,

The INMP {s connected to the host computer much as
any input or output device (since the IMP is a
full duplex device it might be interfaced as two
simplex deyices), This implies that there must be
in the lowest levels of the system a program
module to control the IMP interface on the lnput
output instruction and interrupt level,

The IMP=hogt protocol requlres that a standard
format be used for messages exchanged betvween the
hest and the IMP, The standard format has a 32 bit
leader at the beginning of each message that
contains controel information indicating such
things as the message type, source or destination
host and logical link number, In addition to the
leader the host to host protocel requires an
additional 40 bits of prefix information for eacnh
message, This additional prefix indicates the byte |
slze and nymber of bytes in the text 0f the

message,

As data bhecomes avallaple to send to the IMP, it
is formatted Into messages and gueyed fOr
transmission to the IMP, and as messages are
received from the IMP, they are gueued for
processing,

The messades received from the IMP are of varlous
tYpes, The two most frequently recelved are
REGULAR and RFNM, A REGULAR messade is used to
transfer data, A RFNM (regquest for next message)
is used to indicate that the previously sent
meéssage on this logical 1ink to this hest was
sucessfully received by the destination IMP, There
are several other message types to indicate error
conditions,

The REGULAR messages are of two catagories; user
data or NCP to NCP contrel information, TheSe are
distinguished by the logical link number {n the
leader, All NCP tO0 NCP control messages are
transmitted on logical link zero, All uyser data

17
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méssagdes are transmitted on a logical link numbper
in the range 2 through 71,

The NCP control messages haVe several functionsi
Lo establish Connections between pairs of
processes in the network, to regulate the flow of
data over these connections, to terminate
connections, and to convey Some specjal signals
between the NCPS,

The leader 0f a data message muyst be examined to
determine t0 which user process buffer the text of
the message should be appended,

The user prOcess interacts with the network by
issuing system calls to the NCP tO establish, use
and terminate connections, When the user process
issues calls which cause the NCP to send data to a
distant process the NCP must include information
in the leader that will enable the receiving NCP
to determine for which process the data is
intended,

. The sending and receiving processes and hosts
might not operate on the same sized guanta of
information and they might operate at differing
speeds, In such a situation {(t is natural to use
puffers to smooth the flow of information and to
allow each entity to operate using its prefered
quantum size, It is the responsibility of the NCPS
to manage these buffers and to regulate the flow
from sending to receiving host such that the
receiving nost is able to buffer all the data sent
with Oyt unduye difficulty,

Many O0f the NCP control messages received and many
0f the system calls will require the NCP to send
NCP control messages to the forelian host,

The NCP must maintain jinformation about each
active connection in a connection table, The
elements of each entry in this table include
inforrmation about the yser process using the
connectien, the forelgn host, the puffer location
and fullnegs, and the state of the connection,
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If any errors are detected the NCP myst act to
protect itself from harmful consequences, but {t
must also act to provide reliable service to all
the user processes, In any case the NCP should
record the relevant information about the error
and the circumstances (e,g, time and day), The NCP
must also report abnormal events to the the
cemputer operator and pbe able to receive
instructions from the computer operator,

The NCP should make available to users and the
computer oOperator the status of hosts and
cennections,

The NCP should gather statistics on the usage of
various elements of the protecol and resources
allocated to it (e,g, buffers),

System Calls

The following discussion of the NCP and system
célls i{s at a level comparable to that in the
basic specifications of the IMP=hOst protocol
<BBN1822> and the host to host protocol
<McKenzie>, Note that the following sections are
modeled closely on Network Working Group Request
fOr COmments Note NuMper 55 <NewkKirk>,

The gystem calls assuyMed to he available to user
written processes are descriped,

LISTEN(PORT,AEN,CQDE)

The local socket of this process with this
AEN is assoclated with this process PORT, A
return value is given in CODE, 1f there is a
pending call the connection may be opened
immediately and the process notified, {f
there is no matching pending call the NCP
will notify the process when a matching RFC
arrinS.

CONNECT (PORT,AEN,FS5,CODE)

The local socket of this process with this
AEN i{s associated with this PORT, and the
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specified foreign socket (FS) is also
associated with this local socket, defining
a connection, If there is a pending call
matching these parameters the connection is
opened and the process so notified, A return
value {s given in CODE, If there is no
matching pending call the NCpP communicates
this request te the foreign host and
notifies the local process when a matching
request |s received and the connection is
opened,

SEND(PORT,BUFFER,LENGTH,CODE)

The data starting at BUFFER and extending
LEGNTH pits is transmitted on the connection
associated with this PORT in accordance with
the allocation values, CODE is set with a
return value,

RECEIVE (PORTBUFFER,LENGTH,CODE)

Data received on the connection assoclated
with this PORT is stored inte the processes
address space starting at BUFFER an
extending for LEGNTH bits, A return value {s
set in CQDE,

CLOSE(PpORT,CQDE)

Activity on the connection assocjiated with
this PORT i{s stopped, A return value is set
in CNDE,

INTERRUPT (PORT,COPE)

A special {nterrupt signal refering to the
connection assocjiated with this PORT is sent
on a logically parallel data path, A retuyrn
value {s set in CCODE.

STATUS(PORT, INFO,CODE)

The relevant status information from the
connection table entry associated with the
PORT is returned in INFO, A return value 1is
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set in CpPE, This allows a user program to
monitor the state of & connection, of
special interest are tne allocation values
and the NCP buffer used and free values,

NCP Operations

Presented here are discriptions of the oOperaticns
conducted during the three Major pnhases Of network
usage! opening, communjcating, and closing,

OCpening

In order to establish a connection for data
transmission, & palr of RFC’s must be
exchanged, An RTS must 9o from the recelve
side to the send side, and an STR must be
issued by the send side to the receive side,
In addition, the recelve side in its RIS
must specify a link number, and the send
side i{n its STR must specify a byte size,
These RFC’s (RFC {s a generic ternm

‘ encompassing RIS and STR) may be issued in
either order,

A provision must also be made for gueuing
pending calls (i.,e, RFC’s which nave not
been dealt with by the user program), Thus,
when a user is finished with a connection,
he May choose t0 examine the next pending
call from another process angd decide teo
either accept Or refuse the request for
connection, A problem deyelops because the
user May choose to not examine his pending
calls) thus they will merely serve to occupy
gueue space in the NCP, several alternative
solutions to this problem are discussed
later,

Utilizing the framework of the typical
system calls descriped apove, at least four
temporal seguences can be envisioned for
obtaining a successfully opened connectiont

The uUser process may issUe a LISTEN
indicating that it is willing to connect
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to any process which sends an RFC
speclifying this local socket, When an RFC
of interest arrives the NCP responds with
a matching RFC apnd notifles the user
processs of the new open connection, The
user can, of course, inspect the
parameters of the connection (using the
STATUS system call, for example) to
determine if {t really wants the
conneéction, and {f not the user can CLOSE
the connection,

If upon processing a user reguest for a
LISTEN, the NCP discovers that a pending
call exists for this local socket, the
NCP immediately sends the matching RFC
and notifies the user Oof the open
connection,

The user may issue a CONNECT, specifing a
particular foreignh socket that he would
like to connect to, An RFC is lssued, If

‘ the other NCP accepts the request, it
answers by returning an RFC, When this
acknowledging RFC 1s received the
conneéction is opened,

When processing the CONNECT, the NCP may
discover that a pending Call exists from
the specified foreign socket to the local
socket in question, An acknowledging RFC
is issued and the Connection iS opened,

In all the above cases the user is notified
when the connection is opened, but data flow
cannot begin until buffer space is allocated
and an ALL command is transmitted.,

Any of these connection gcenariocs will be
interrupted if either the other NCP sends a
CLS command when an RFC is expected or the
user issues a CLOSE system call before the
connection is opened, as discussed under
Closing,

Communicating
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Data can only flow when a connection is
fully opened (i,e, when two RFC’s haye been
exchanged), It is assumed that the NCP’s
have buffers for receiving incoming data and
that there is some meaningful quantity which
they can advertise on a per connection basis
in ALL commands i{ndicating the amoynt of
data they can handle, It 1s noted that the
sending side regulates its transmission
according to that amount,

When a connection is opened, a connection
table entry fleld called
theirwallocation=values is set to zero, The
receive side will decide how muech space it
can allocate and send an ALL message
specifying that space, The send side will
increment their=allocatione=vValues by the
allocated space and will then be able to
send messages of length less than or equal
to theiresallocation=vajlues, When messages
are transmitted, the length of the message
{s subtracted from thejireallocatjionevalues,
When the receive side allocates more buffer
space (¢,9, when a message ig taken by the
user, thus freeing some system buffer
space), the numper of bits newly avajilable
is sent to the send side via an ALL message,

Thus, their=allocaticn=valueg is Never
allowed to become negative and no
trangmission can take place if
their~allocation=values equals Zero,

Notiece that the lengthg specified in ALL
messSageS are increments not the absolute
size of the receiving puffer, This 1is
necegsitated by the asychronous nature of
the flow control protocol, The values in the
ALL eommand can be guite large, thus
providing the facility for an essentially
infinite bit sink, if that may ever be
desired,

Closing
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Just as two RFC's are required to open a
connection, two CLS*s are reguired to close
a connection, Closing occurs under various
eircumstances and serves several purposes,
To simplify the analysis of race conditions,
four cases are distingusished: aporting,
refusing, termination by receiver, and
termination by sender

A user abhorts a connection When he issues a
CONNECT and then a CLOSE befpore the
connection was opened, TypiCally a user will
abert following an extended wait for the
acknowledgement; the NCP may also abort for
him {f he blows up,

A connection is refused when the NCP sends a
CLS as a response to an arriving RFC, This
may occur if a8 user has issued a connect and
an RFC arrives from some other foreign

s0cKet,
. After a connection is established, either
side may terminate, The required sequence of

events suggests that attempts to CLOSE by
the receive side should be viewed as
requests which are always honored as soon as
possible by the send side, Any data which
has not vet been passeéd to the user, or
which continues over the network, is
discarded, Requests to CLOSE by the séend
side are honored as soon as all data
transmission is complete,

Aporting
Three cases are dgistinguished;
In the simplest case an RFC {s
sent followed later by a CLS, The

other side responds with a CLS and
the attempt to connect ends,

connection concurrently with the

|
|
|
|
|
The fereign process May accept the |
|
local process aporting it, In this |

|

|
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case, the toreign process will
believe the loca)l process is
termirnating an open connectjion,

The fereign process may refuse the
gonnection concurrently with the
local process aporting it, In this
case, the foreign process will
peljeve the local process is
acknowledging its refusal,

Refusing

After an RFC is recelved, the local
host may respond with an RFC or a CLS,
or it may fail to respond, (The local
host may have already sent its own
RFC), 1f the local host sends a CLS,
the local host is said to pe refusing
the request for connection,

CLS commands must be exchanged te¢
. close a connection, so0 it is necessary
: for the local host to maintain the
connection table entry until an
acknowledging CLS i{s returned,

Termination by the Receiver

When the uyser on the receive side
issues a CLOSE system call, his NCP
accepts and sends a CLs command
{mmediately, Data may still arrive,
however, and this data should be
discarded, The send side, upon
receiving the CLs, shoyld immediately
terminate the data flow,

Termination by the Sender

when the yser on the send side issues
a CLOSE system call, his NCP must
accept it immediately, but may net
send out a CLS command until all the
data in the local puffers has been
passed to the the forejign nost, It is
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thus necessary to test for both buffer
eMpty and RFNM received before sending
the CLS command, The CLS Must be
acknowledged pefore the connection
table entrv can he deleted,

In this presentation several toplics have been
mentioned whieh should be further explained,
ameng these are pending call gqueues, and
connection states,

pending Call Queues

It is essential that some form of gqueuing
for pending RFC’s be implemented, A
simple way to see this is to examine a
typical connection establishment
sequence, One side issues a LISTEN, the
other a CONNECT, If the LISTEN 1§ issued
before the RFC coming from the remote
CONNECT arrives, all is fine, However,
dye te the asynchronoys hature of the
Network, eyvents may not occur in this
sequence, If calls are not gueued, and
the RFC comes before the LISTEN is
igssued, it will pe refused; if it arrives
later it will be accepted,

Unless one has infipite gueue space, it
is degireable to have some mechanism for
purging the gueues of 0ld RFC’s which the
user never bothered to examine, An
obvVious but informal method {s to note
the time of arrival of each RFC, and then
to periodically refuse all RFC*s which
have been gueyed longer than some
arpitrary limit, Another action which
should be included {n any purging scheme
is for the NCP to send a CLS on any
pending connection when a user logs oyt
or blows up,

The following scheMe may pe used tO
reduce the Number Of gqueued requests,
Wnen a CONNECT is issued, the NCP assumes
that this local socket wants to talk to
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the specified foreign soctket and to that
socket only, It therefore purges from the
pending call gqueue all non=matching RFC*s
by sending CLS*s, Similarly, when the
connection {s in the RFC SENT state (a
CONNECT has been issued and an RFC sent)
all non=matching RFC are refused, If a
LISTEN is issued and results in an cpen
connection, the remainder ©f the pending
calls are not removed from the gueue, in
the expectation that the uyser may wish to
aeccept these reguests in the future,

Connection states

Since the seguence of use of a connection
involves many events and the legallity and
interpretation of many of these events is
dependent on the preceedind activity, the
NCP must remember, for each connection,
where it {s in the seguence, To keep this
knowledge concisely the notion of a state
is used, It has often been attempted to
construct a state transitjion diagram to
fllustrate the possible state sequences
of a connection, but to accyrately take
into account the many possibilities the
diagram would be Overly complex, thus
often a simpler diagram is used that
shows only the main lines of the primary
sequences.,

The states that are typically present
arel

NOT ACTIVE
This is not really a states, but the
fact that a connection is not in
the connection table at all,
LISTENING
The lecal socket is associated with

a process port, and the NCP {is
waiting feor an RFC to this local
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socket from any foreign socket in
any hest, When an RFC deces arrive
for this local sockKet a matehing
RFC is sent and the connection is
set to the OPEN state,

RFC SENT

This state indicates that the local
socket is assoclated with a process
pert, an RFC has been sent to a
specific foreidn socket in a
specific foreign host, and no
matching RFC has yet been recejved,
This state would be entered {f the
USer process jssued a CONNECT call
and there was no matching RFC in
the pending call queue, When a
matching RFC does arrive, the NCP
completes the initializatjion and
marks this connection in the QPEN
stace,

. RFC RECEIVED

An RFC has been received for which
there was no matching entry in the
connection taple, This is a pending
call, If a8 user process lssues a
mateching CONNECT or LISTEN it will
be satisfled at once, The local NCP
will send an RFC and the connection
will be marked in the OPEN state,

OPEN
RFC*s have been exchanged and the
connection is open, Transmission
may begin subject To the
constraints of the puffer
allocatjon quantities,

ALLOCATION WAIT

To transmit data on a send
connection there must be some
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positive allocation values (i,e,
bpuffer space in the receliving
host), if the allocation value
(either bits or messages) has
fallen to zero then the sender must
wait until an ALL command arrives
to increment the allocation values,

RFNM WAIT

After sending data on a connectjion
the sender i{s not permitted to send
additicnal data until the
corresponding (IMP t0 host) RFNM
command i{s received, Wwhen a RFNM is
received the state changes to
either OPEN or ALLOCATION WAIT
depending on the allocation valuyes,

CLS SENT

The user program has issued a CLOSE
. system call and the NCP has sent a

CLS command to the foreiagn host,
This cannot be done on a send
connection unti]l all the data is
sent that the uger process has
previously output, and until a RFNM
has been recejved for the last
messace of that data,

CLS RECEIVED

A CLS command has been received
from the foreign host, If this (s a
send connection the NCF notifies
the user process at once and
answers with a CLS command, moving
the connection to the CLOSED state
possibly discarding data sent by
the user byt not vet transmitted by
the NCP, If this is a receive
connection, the NCP myst wait until
the user process has read all the
recelved data, The NCP then sends a
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CLS to the foreiagn host, and
notifies the user process,

CLOSED

The connection has been closed by
an exchange O0f CLS commands, This
is a transitory state and the
connection should be deleted from
the cconnection table shortly,

Funections of NCP Components

The fcllowing are the NCp functional components
(pregram medules) and the tagks they carry out,

IMP Input Reutine

Read messages frem the IMP, and turn them
ever te the Network Interpreter Routine,

IMP Qutput Routine

Write messages to the IMP having received
them from the Qutput Scheduler Routine,

Network Interpreter Routine

Analyze and act on messsages from the
network, including maintaining connection
table entries, composing replying messages,
and exchanging information with the System
call Interpreter Routine, the Error andg
statistics Routine, and the Qutput Scheduyler
ROytine,

Output Scheduler Routine
Queue Messadgdes for delivery to the IMP
Qutput Reutine and toc maintain a sent
messages queue in case retransmisssion 1is
called for,

System Call Interpreter Routine

Analyze and act on system calls from the
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user processes, including majintaining
connection table entries, composing messages
to foreign hosts, and passing messages to
the Output Schedyler Routine,

Error and Statistics Routine

RecOrd and repcrt on detected errors in the
prodram or protocol and the use thereof,
Gather and record statistics of interest,

In the following paragraphs each of the functignal
components is explained, wWwhile there are likely to
pe a number of unusual events not eXplicitly
discussed, the majority of fregquent events are
descripbed, One comment that is important at this
point {s that the NCP should bpe constructed to be
résilient {n the face of errors, That is to say
that when an error is detected the NCP should act
to protect itself from any harmful effects, but
should also act in a manner consistent with
achieving ¢or the uyser process the most reliable
. and consistent commynicatjions possikle,

IMP Input Routine

There Must be someplace in the system to
handle at the Machine instruction level and
interrupt level each device attached to the
central processing unit, This is true for
line printers, disks, terminals, and
multiplexor channels as well as for the IMP
or rather the IMP=host Special Interface,

The IMP=host communication is a full dupleX
channel (i,e, simultaneous transmission in
poth directions) and it is often easier to
{interface the IMP to the computer as two
independent devices,

on input the routine has a byffer avallarle
for the longest message that can be recejived
and has a pending i{nstruction to read from
the 1MP, When an end of input interrupt
occurs the routine checks the length and
sionals the Netwerk Interpreter Routine that
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a messade is ready, The routine then gets a
new puffer and starts a new read cperation,
The amount of buffering depends on the rate
and frenguency at which the IMP Input
Routine and the Netwoerk Interpreter Routine
operate, Two buffers are recommended, The
manner in which the routine sianals the
Network Interpreter Routine varies in
various systems, it may be anything frem
raising a flag to a pSeudo=interrupt,

IMF Qutput Roytine

For ocutPyt f£rom the host to the IMP this
routine is supplied by the Uytput Scheduler
Roytine with the starting address and the
length Of a data puffer to mMove to the IMP,
When the transfer completes the routine
frees the buffer and signals the Output
Scheduler Routlne,

NetworkK Interpreter Routine

As a8 message from the network is processed
the leader should be examined to check the
1ink numper fleld, If the value is zerc then
the message is a host to host control
messade, If the link numper {s (curently) 2
through 71 the message is a data message
associated with an open connection, If the
1ink number is other that these two
catagories the message is either part of
another protocel (e,g, Message Swyitching
Protocol <Bressler>) Or an error,

I¢ the NCP is aware that another protocol
is being used i, parallel with the host
to host protocel it can tyrn over any
message belonging to that protocol to the
appropriate program on the basis of this
link numper inspection,

A message from the network 1s processed by

examining the type field, The action taken
for each type is indicated, The tWo types
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expected most freauent)ly are REGULAR and
RFNM,

REGULAR

This is @ regular message, it is
passed t0 the next phase in the input
message analysis,

ERROR IN LEADER

This message indicates that there has
peen an error in a previous host to
IMP message such that the IMP could
not decipher the leadeyr, Thls is the
only response that will be received to
one of the unanswered messages on the
sént messages queue, 1t will take
careful detective work to determine
which message, If the message was
related to this responsée can be
determined, the messagde and leader

‘ should be checked for correctness and
retransmitted,

IMP GOING DOWN

The IMP is warning of of an impending
service cutage, parameters in the
message leader tell sOmethinNg about
howy soon and how long, s0 the user
processes can be notifjied,

NOP

This no Cperation message 1is
discarded,

RENM

Ready for next message on this link,
This message is used to confirm the
transmission of messades from the host
to the destination IMP, There should
pe an associated message on the sent
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megssage gqueue which can noy be
discarded,

The link number should be uysed to
locate a connection taple entry. The
state fleld of that taple entry should
indicate RFNM WAIT, This state should
be changed to either OPEN or
ALLOCATION WAIT depending on the
amount of data ready to send and the
allocation valuesg, If there is data to
seénd and the allecatlion values are
positive the data send subroutine
should be called,

PEAD

This is an indication that the
destination host or IMP is dead,
Normally the corresponding message on
the sent message queye is discarded,
and this nost is marked dead in the
nhost status table,

Noete that sOMme very recent work has
been done On making the Process to
process communication more reliable
in the face ©f network and
operating system errors, AmMong the
techniques is to treat a DEAD
response as a temporary service
interruption that will pe gulickly
repalired (e,9, in a few minutes)
and thus to retransmit the message
assoclated with the DEAD respcnse,

If the destination host (or IMP) 1is
really dead then the NCP must close
all of the connections to that host
and notify any processes effected, The
connection table must be updated,

ERROR IN DATA

There has been 4n error in the
transmission of a previouys host to IMP
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messade, but the leader was preserved,
so the link fleld can pe used to
attempt to associate tnis message with
a message on the sent message gueue,
gnce the assoclated megsade 1is
determined, it is retransmitted,

INCOMPLETE

In this case the destination may be
alive but the megsage was not
delivered, the message is
retransmitted,

RESET

The IMP has dropped and rajised its
ready line, If at the time Of this
occurance the IMP held a Message to be
transmitted to the host, or if a
message transmission was iIn proaress,
data has been discarded, Similarly if
a message vas being transmitted to the
IMP at the time of this occurance, it
was discarded, The host and the IMP
should at this point send each other
several NOP messages to clear the line
and reestablish the flow of messages,
Some of the messagdes on the sent
méssajdes queue may need to pe
réetransmitted,

UNASSIGNED

There are seyvera)l messages types that
are not assigned any meaning
currently, these should be treated as
NOPS, that is ignored,

The next phase in the analysis 0f a message
from the nNetwork is to determine whether
this is a nost to host command Oor a data
message associated with an Open connection,

Supp®se the cuyrrent message has a 1link
nymper in the range 2 through 71
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identifying it as a data message
assocCjiated with an open connection,

The link number is useéd to f£ind a
connection table entry and find the
buffer associated with tnis
connection, then checking the
allocation and buyffer space available
the data is copied from the message
into the processs buffer, Of course
the proper checking is done to see
that the connection is open, etec, and
the allocation valuyes are updated as
appropriate possibly sending an ALL
command, If the process has requested
some notification when data arrives
then the appropriate notice is given,

It the link numper is Zero then this is a
host to host command, and contains one or
more commands, Someé of the commands are
trivial while others are qguite complex
' and require the mantenance of state
information in the connection table,

NOP
This command is discarded,
RTS

This is & reCeiver to sender
request for connection, The
connection table is searched for a
matehing entry (due to a CONNECT or
LISTEN system call), If a matech is
found the connection is opened
(sending an STR i{f it has not been
done earlier), If the connection
state was LISTENING the matching
STR is sent, otherwise the
connection state should be RFC
SENT, In either case the
connection state is set to OPEN,

If no match was found then the

36




JBP 25«FEB=75 213111 25476
##DRAFT#» 26 FEB 75 ARPA Book Protocols Chapter

‘ Discussion

information is added to the table,
creating a new entry, This is the
case 0of a pending call, The
connection state is set to RFC
RECEIVED,

STR

This is a sender to receiver
reguest for connection, The
connection taple is searched for a
matening entry, If a matching entry
is found the connection is opened
(sending an RTS 1f it has not been
done earlier), If the connection
state is LISTENING the matching
RTS is sent, otherwise the state
should pe RFC SENT, In either case
the state is set to OPEN,

1f no match was found theén the
information is added to the table,

. creating a new entry, This is the
case o0f the pending cal), The
connection state is set to RFC
RECEIVED,

CLS

This is a command to close the
connection, If the connection is in
the state CLS SENT, tne matching
CLS has beenh sent and the
connection state set to CLOSED,
Otherwise the state is set to CLS
RECEIVED,

If this is a send connection the
associated process is Informed and
any unsent data is discarded, The
matching CLS {s then sent and the
connection state set to CLOSED,

If this is a receive cOnnecticn

there may be data received and
buffered which has not yet been
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read by the agssoclated process,
Thus the information that the
connection is now closed must be
flagged so that the process can be
informed as it finishes reading the
accumulated data, The matching CLS
can be sent as soon as the NCP has
flagged the connection entry, The
connectjion state {5 also set to
CLOSED,

At this point the state should be
CLOSED, the data buffers should be
empty, and the process aware that
the connection is ¢losed, thus the
connection taple entry can pe
deleted,

ALL

This is an allocation of pbuffer
space for messages and pits that
may be sent on the assoclated
cennection, The connection table
entry flelds for
theireallocation=values is updated
by adding the just received
quantities to the values in the
table entry, If the connection
state was ALLOCATION WAIT it {s
changed to CPEN, If there is data
waiting to be sent the data send
subroutine i{s called,

GVB

This is the give back command, {t
requires the return (in a RET
command) of a portion of the
current allocation for the
assoclated connection, This is done
py building a RET command and
asking the Qutput Scheduler Routine
to send it, The connection state
should change to ALLOCATICON WAIT if
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the allecation values have bpeen
reduced to zero,

RET

This is the return command, in
answer tc & gjve back command
associated with this connection,
The allocation values are now
decrenrented by the amounts
indicated in the return command,

INR

This is a command to interrupt the
process associated with the recelve
connection indicated by this link
number,

INS

This is a command to interrupt the

. process associated with the send
connection indicated by this link
number,

ECp

This command requires that an echo
reply command be sent, The ERP
command centaining the received
parameter is constryucted and turned
oyer to the Output Secheduler
Routine,

ERP
This is a response t0 an echo
command and the data received
should pe exactly that which vas
sent,

ERR

This command indicates that the
sender of this command has detected

39




JEP 25«FEBe75 21311 25476
##DRAFT#+ 26 FEB 75 ARPA Book Protocecls Chapter

. Discussion

an error, This command and the date
and time are turned over to the
Error and Statistics Roytine for
recording, The data portion of the
command indicates which 0f the
messaces and connections are
involved since these connections
may have to be resynchronized,

RST

This 1s a host to host reset
command, This indicates that the
sending host has cleared all of its
tebles of information, i,e, all
connection are dissolved, Thus,
all the tables of information
relating to the sending host are
cleared, and a RRP command, The
RRP is composed and turned over to
the Qutput Scheduler Routine to be
sent, Also any user process that
. may be effected are notified,

RRP

This is a response t0 a reset
command previously sent,

Data Send Subroutine

This subroutine chegks tC see i{f there is
buffered data and allocation available,
and the state is OPEN, If so the
subroyutine forms a messade whose lenath
is the minimum of the data avallable, the
allocation available and the maximum
allowed message siZe, This mesgsage is
turned over to the Qutput Scheduyler
Routine, The allocation values are
updated, and the state 1s set to RFNM
WAIT,

Qutput Scheduler Routine

As messages ready for transmissien te the
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variouys remote hosts are turned over to the
Output Scheduler Routine, they are queyed
and delivered one at a time tO0 the IMP
Output Routine, It may be appropriate to
order the gueue according to some priority
(e,g, host toc host commands first), but this
is optional, As the megsaces are sent by the
IMP Qutput Routine they should be placed on
a sent messages queue, As RFNMs are recelved
the corresponding messades can be deleted
from the sent megsages queue, Other
responses (e,9, INCOMPLETE) will cause a
message on the sent messages gueue to bpe
indicated for retransmission,

System Call Interpreter Routine

As a user process issUes system calls the
NCP (eventually) must be invoked to service
these requests, Some Calls will be control
requests (CONNECT, LISTEN, CLOSE, ,,,) while
others will be data requests (SEND,
RECEIVE),

For the control requests the NCP must check
the statys Of table entries referenced in
the call Or create new entries, Some calls
may require compesition and sending of NCP
ceommands to other hosts,

For the data flow requests the NCP must
check tables and buffers and move data from
system buffers to user process buffers or
vice versa as the puffer space or data
avallability permits, This may result in the
NCP sending to the other host elther a data
messade or an allocate command depending on
the direction of data flow,

The actions taken by the NCP to satisfy each .
of the system calls iS ncw indicated, |

LISTEN

The NCP searches the connection table
for a pending call which matches this
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reguest, If a mateh is found the table
entry is completed with the
information supplied by this cally
namely, the process identification and
the port identification, A buffer
should be assigned and initialized,
The state should be RFC RECEIVED, a
matching RFC should be sent and the
connection moved to the OPEN state,
The user process should pe notified of
the now open connection,

If there is no matching pending call a
new table entry is created, f£illing in
the values for local socket, Process,
and port identification, The state
should be set to LISTENING,

CDNNECT

The connection table 1s searched for a
pending ecall, If a pending call is
' found the state should indicate RFC
RECEIVED, A matching RFC 1s sent and
the state ypdated to OPEN, A buffer
should be assigned and initialized,
and the remaining taple entries filled
in, The user process should pe
notified of the now oren connection,

If no matching pending call was found
a Néw taple entry is createa and
filled in with the supplied
information, The NCP sends an RFC and
sets the table entry state to RFC
SENT,

SEND

The indicated data is copied from the
users buffer to the NCP buffer (being
concatenated tC0 any data already
there) associated with this port, The
buffer can be fOoynd from tne the
connection table entry associated with
this port, The state is checked and if
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it is OPEN the allocatjion values are
checked if either is zero the state is
set to ALLOCATION WAIT, If there is
space allocated the data send
subroutine is called,

|
| RECEIVE
|

The NCP moves data from the NCP buffer
indicated {n the connection table
entry associated with this port to the
users buffer up to0 the limit Of either
the amount specified Or the amouynt
available, The amount of data actually
moved is indicated to the process, The
NCP also checks to see 1f this frees a
sufficient amount of byffer space to
send an allocate command, If so an ALL
is formatted and turned over to the
Dutput Scheduler Routine,

CLOSE

. The NCP will try to close this
connection as soon as it can be sure
the data flow has stopped, If this {is
a send connection, the NCP will wait
until all the data issued by the user
in SEND system calls has been
transmitted to the remote host and a
RFNM returned from the last messaaqe,
This condition can be checked by
ascertaining that the NCP buffer for
this connection is empty and the state
is OPEN (or even ALLOCATION WAIT),
Once this all=data=transnmitted
condition nas been met the NCP can
begin to close the connection, The
System Call Interpreter Routine forms
a CLS command and turns it over to the
putput Scheduler Routine, The
connection state is set to CLS SENT,

If this is a receive connection the
user process clearly does not want any
more data even if there is some it has
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not read, so any buffered data or any
that arrives following the CLUSE call
is discarded, and no new allocates are
sent, The NCP sends a CcLS at once tO
notify the sending NCP and process to
stop their transmission and to close
the connection, The connection state
is set to CLS SENT,

INTERRUPT

For a send conneéction the NCp forms a
INS command, and for a receilve
connection the NCP forms a INR
commandy the command is forwarded to
the Qutput Schedyler Routine,

STATUS

The NCP returns, in the INFO argument,
data from the connection table entry
associated with this port, This system
call has no effect on the state of
connections or byffers, and no
information {s transmitted to the
network becauyse of it,

Error and Statistics Routine

In case of any error condition detected a
record should be added to a log file
indieating the date, time, leader, and other
circymgtances of the error (e,9, NCP contrel
message, portion of the content of the
messade),

Errors in use of the hest to host protocol
should also be reporteéd pack to the
offending host using the ERR Command, AnY
ERR commands received should be logged,

Certain kinds of errors and errors that
occur with high frengquency Should be
reported to a system operator via an oneline

console,
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The Connection Table

The entries of the connection table shouyld
contain the following fields:

1ink numper

loca)l socket

foreign socket

foreidon host

process jdentification

port {dentification

puffer address

state of connection

byte sjize

allocation values

date and time
In summary, the functions of the NCP are restated; to
proyvide to the user processes a form of interprocess
communication called connections, In carrying out
this function the NCP myst implement mechanisms for
error control, flow control (allocates), multiplexing
(sockets and l1inKsg), and synchronization
(interrupts).,

The Model System Analyized

This section describes the model NCP discussed in the
previous section as L1f were an actual implementation,

Model system
Systenm

The operating system is a timesharing system
whieh provides for user process, a file system,
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and interprocess communication, Each user
Process has an independent (virtual) address
space, a set 0of general registers, a location
counter, and a set of open files, The system
providesg system calls to open; read or write,
and close files, terminals or connections,
Interprocess communications are supported by a
mechaniecs similar to the network connections,
There 1g also a pseude interrupt facility such
that the system can cause the location counter
of a process to be set to the processes
interrupt address,

NCP

The network control program is implemented as
part of the operating system, thouaeh it is
programmed in an way that would allew it to be
ryn as a user program (except for the
privileged interaction with the IMP i{input and
output handler), The commynication between the
NCP and the user processes uses tne existing
' interprocess communjication system calls,

Points of comparison
System Calls

The system calls Listen, Connect, Send,

Recelve, Close, Interrupt, ang Status are

availaple to ysers, These call are

similar to other input and output service

call,

Return Characteristics
These system calls are nonplocking,
with the option of blocking until
completion,

Programming Languages

The network system calls are available to
programmers in every programming language
on the systenm,
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RFC Queueing Policy

Reguests for connection are queyed until
either the local process issues a Connect
system call or a timeout period elapses,
When a Connect system call is issued on a
local socket all reguests gqueued on that
socket are refused execept the matching
request, Reguests gqueued on a local
socket opened via a local Listen system
call are retained in the gueue,

Timeout Policy

Queued RFCs are timed out after ten
minutes, a missing CLS is timed oyt after
two minutes,

connection States

The following states are uysedi Not
Active, Listening, RFC sent, RFC
Received, Open, Allocation Wait, RFNM
Wait, CLS Sent, CL8 Recelilved, Closed,

Alleocation Policy

The allocation poliecy is to carefully
control the flow of data ysing the bit
count of the allocation to allow exactly
the buffer space reserved on a per
connéction basis, In particular the
initial allecation is a large numper of
messages (100) and as many bits as
available in the connection buffer, As
the data flows, the alloCation values are
adjusted whenever the values f£all te¢ a
lower bound expressed as a fraction of
tnhe initial allocation (e,g, twoethirds),
wnen the allocatjion is adjusted it 1s set
to the maximum values then available,

Interrupt Treatment

The Network interrupt signals INS and INR
cause the user program associated with
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the connection to begin executing at its
interrupt adaress,

Retransmission Pollicy

The incomplete transmission reply from
the IMP will cause the indicated message
to be retransmitted,

Error Treatment

A l1og file i{s kept of all unusuyal
oecurances, among the things entered into
this 100 are all ERR messages received,
all ERR messages sent, and any
information apout internal errors
detected,

Measyrement and Status Information

The NCP Keeps running totals on the

rumber of times each host to host command

is sent or received, on the number of

messages sent and recelved of the number |
of pits sent and received, and the number |
of each type of IMP to host and host to |
IMP message received or sent, The NCP

keeps an accounting lod in which is

recorded the information about each

connection when the connection is closed,

The data recorded is the user name and

acCount number, the foreign host, the

number of messages and bits sent and

received, the elapsed time and the time

and day when the connection was closed,

The NCP connection table is accCessed by a
status display program which displays the
toreign host, the socket numbers, the
l1ink number, the allocation values, and
connection state, for each connection,

Operator Interaction

The operator can close any connection or
send a reset to any hosty can stop.
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continue, or reinitjalize the NCP, The
operator is informed of errors by the
NCP,

Experimental Protocols

There is a provision to pass messages
which arrive on desjignated links to other
programs, to provide for testing of
experimental protocols,

Experience 4d3le

First note that the ARPANET works, The NCPs in the host
de communicate among themselves, &nd user level progranms
in the varicus hests do commuynicate with other user
level procrams in other heosts,

This has been accomplighed by a uncoordinated group of
systems proSrammers working for diverse organizations
geegraphically distriputed, These programmers
established a working group and used a serles of
technical memes (called Request for Comments) to
exchange information and viewpoints on the developing
pretocols, Several meetings were held to gather
concensus on protocol issues and adopt proposals for
implementation, The specifications produced by this
precess are loose in several respects, the two most
impertant areas being the functional specification of
the user process to NCP interface (system calls) and the
recuirement for gueuveing Oof requests for connection,

The current host t0 hOst pretocol has several flaws in
adéition to the weak positions on the user interface and
queueing cited anove, Error control is present in a very
lirited sense, the ERR command is useful fOr reporting
detected protocol violations, but such violations should
arise only dye to program bugs, and the ERR command is
not eMployeé¢ by many ©f the implementations, The hosts
gheyld have a means of ensuring that the data
transhmitted is recelved correctly and that the messages
transmitted all arrive, The first problem could be
attacked by an end tec end checksum, and the second by a
messade seguence number,

Anecther problem is in the flow control aspect, while the
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alleccate mechanism {s constructed to allow quite
flexible buffer management, many Of the implementations
have chOsen t0 yge & very simple strategy, Often one
that requires an allocate for each message, thus
insuring & host to host round trip delay between
Mmessages Of the same conversation, Similarly the host to
nost protocel requires a host to destination IMP round
trip delay cetween each message of the saMe conversation
by requiring the NCP to walt for a RFNM to each message
on a8 logical link before sending another message on the
same logical link, These constraints limit the
throughput achievable on any particular connection,

The peérformance measurements of netWork control programs
has beéen very spotty and informal, There should pe some

consistency and regularity to performance measurements,

There needs to be a standard set of experiments defined

and these experments should he performed regularly,

Geperally network control pregrams implemented as core
resident medules are capable of higher throughput rates
and cayse smaller delays, this is not necessairly due to

‘ better coding but usSyally due to ayoidance of the paging
or swapping overhead incyrred with a nonresident
pregram, On the ether hand the nonNresident program may
have the advantage O0f not tying up core memory when not
in use and may be able to haye only the active
subroutines in core thus using a smaller portion of core
even when in use,

There is no authority to designate network control
pregrams cofplete or correct, There should be a
mechanism for a third party to review and certify NCPs,
as the situation stands each implementation is correct
onlyY on the word of its implementer,

The documentation of network control programs is spotty,
coften there is no documentation (other than the code) of
the program, however see <BBEN91>, <Whiteil>, <Winett>,
<Wong?>», Further it is sometimes difficult to f£ind
documéntation on the user prodram interface (system
calls), This latter problem {s serjous in that it tends
to prevent users from constructing inovative
applications of the network facilities,

sSummary 443¢f
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Process=Process 4d4
Initial Connection Protocol 4d4a
Purpose

The Initial Connection Protocol is used to establish
a two way communication between a pair of processes,
and to allow one process to accept a series of calls
on an advertized socket number, The processes are
usually characterized as a user (calling) process and
a server (listening) process,

Suppose that a host organization wants to offer some
computing service to the network community, There
must be & way in which programs can contact the
seryice program and utilize the service, The server
can pukblish and advertize a socket number where the
service is available, This is the concept 0f a well
Known socket,

But unless the service is trivial the use 0f the
service will take some time and the first user of the
service may blockK other users of the service, This
calls for the initial interaction between the user
and the server to negotiate a new communication path
that freeg the well Known socket,

We also note that a palr of connection will be needed
petween the usger and the gerver 1f there is to pe a
two way conversation between them, even 1f the user
is to only specify some arguments and parameters, and
the server to only report some computed results,

Thus we have the Initial Connection Protocol which
allows a host organization to advertize a service on
a well known socket, to switch the communication frem
that socket to an other path at once, and to have the
new path be a palr of connections for a two way
conversation,

Design
A server process attaches a well known send socket L

and listens, A user process initiates a connections
to L from i{ts receive socket U, The byte size for
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this connection is 32 bits, The server then transmits
a 32 pit even number 5 as data, and closes the
connection, The number 8 and its successor S+l are
the socket numbers the server will use, The final
steéps are for sockets S and S+1 at the server host to
be connected to sockets U+3 and Us2 respectively at
the user host,

Implementation
Experience

Although this protoecol is very simple in appearance,
it 414 inftally have flaws, The original protocol
specified the final connections to pbe between U and
S+1, and petween U+] and §, This caused problems due
to the variations in the gueyeing policies
implemented in the NCPs of various hosts and the
flexible ordering rules in this ICP protocol, The
principal problem being that the socket U could be
busy when the attempt to connect it to socket S+1 was
made thus aborting the whole procedure, This is the

. rzason sockets U+2 and U+3 now are used on the user
sice,

Telnet 4d4b
PUurpose

The purpose of the Telnet protocol is to enable a
user at one host to utilize the programs and files of
another host as if the user were a local user of the
distant host,

The implementation of Telnet is to the NCP almost
ind{stinguishable from any pair 0¢ communjcating
processes in the network, At the compyter where the
human yser sits at his terminal there is a program
called User=Telnet which talks t0 the terminal on one
side and talks te the NCP on the other side, At the
coMputer where the serving program is located there
is a program called Server=Telnet which talks to the
NCP on one side and talks to the serving program en
the other side as if it (Server=Telnet) were a
terminal,
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This last requirement, that the serving program
believes it is talking to a terminal and not the
netyork, is a tricky one, Some systems have
gonstructs which allow & process to act as a terminal
to another process, in these systems this is a simple
requirement to implement, In Otner systems hOwever
the implementation of this capapility has been so
difficult that the Server=Telnet function has been
implemented in the system with the NCP, The
importance of this requirement is that it permits
programs constructed for use from interactive
terminals with no thought of the networkKk to be used
by remote users via the network,

Design

The design of Telnet focuses on what a terminal is
expected to look like te a computer =- its character
encoding and its control, The eéncoding used to
transmit characters in the nmetwWork is ASCII, Seven
pit ASCII in eight bit bytes, the eignht (high order)
bit being set to zero for ordinary characters, It is
the respensibility of the sending system to convert
from the natiyve character set there to the network
standard, and the responsibility of the receiver to
conyert from the network standard to jts local
character set,

The contrel o0f the terminal was a major issue oOf
disecussion {n the development O0f TelnNet, The problenm
resolves arround the differences betwWeen terminals
which allow tw0 way character at a time
communication, and terminals which alloy only one way
line at a time commynication, While the first type of
terminal can easily simulate the second it is not
adaquate to speclfy that network virtual terminals
will always be of this second type, The reason is
that many of the systems on the networkK have
developed povwerful interactive prodrams that utilize
the character at a time feature to dreat advantage
and to prevent the optimal use of thege tools via the
network would pe a severe blow to the goal of the
network =« reésource sharing,

Another area of 9reat discussion was the relationship
between the logical end of command or line signal and
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the physical formatting that Occurs at the end of a
line == carriace return and line feed,

The basic element of the Telnet protocol is the
specification of the fiunctional characteristics of a
fictious terminal called the Network virtual Terminal
(NVT),

The requirement on each host is to interface its
service programs to the network virtual terminal, and
for its users to provide a pro9ram to map its real
terminals into the network virtual tepminal, The
point here is that each host has to learn to deal
with one new terminal type but not all the terminal
types on all the hosts in the network,

Telnet protocol provides for the contrel of certain
interaction parameters such as whech host is
responsible for the echoing, where the interaction is
to be line at a time or character at a time, etc, The
protocol has mechanism for the uyser and server
proarams to negotiate the settinags f£or these

. parameters,

It should be emphasized that the principle of
negotiated options is a lesson learned, Telnet did
not oriainally aljow for negotiation of these type of
parameters, one side could command the other to put a
particular option or parameter into effect,

The necessity of a mechanism to synchronize the user
and server predrams Was recognized at the outset, and
nas been affirmed, This mechanism is ysed in Telnet
to overcome the proplem that can arise i{f the serving
program gets stuck in & loop and the data stream gets
full, There must be a way to signal the server using
another path and at the same time indicate the
corresponding point in the normal path,

Issues
Control of format effectors
echoing

end of line significance
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two Kinds of real terminals
telnet control signals escaped by IAC
kKeyboard and printer linked
puffers a line
end of line significant
kKeyboard and printer independent
each character sent when typed
end of line not interesting
Implementation
Experience
File Transfer 4d4c
Introduction

The File Transfer Protocol (FTP) is designed to £1il1l1l
the need for a mechanism to transfer files containing
programs or data between computers, The FTP utijizes
a8 Telnet connection (pair) to allow the exchange of
control information (requests and replies) and a
separate data connection for the actual transmission
cf the fille, The NCP is not normally aware of the
fact that this data connection is useg for the FTP,

Purpose

The point of File Transfer protocol is exactly that
»» t0 move filles of elther data or prodram between
hosts in the netweork, The File Transfer protocol
specifies a set of commands and replles to he
exchanged petween the processes to arrande the
transfer and a set of formats for the actual
transmission of the file contents,

Desiagn

Irplementation
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Experlence
Remote Job Entry 4d4d
Purpose

The Remote Job Entry protocol speclifles a set of
commands and replies to pe utilized in arranging the
transmission ot files of match job input or output
between a host that supports a batch processing
capability and a host where users desire access to
such a facility,

Desian
Implementation
Experience

Mail 4d4e

Pyrpose

. The mail or user message exchange capability Of the
Nnetwork is not {mplemented as a4 seperate protocel but
as a part of the File Transfer protocol, Using the
facilities of the File Transfer protocol mail sending
and recelving processes accept megsages from users
and deliver them to the users requested either on the
sale or another host,

Thlg mail sending capability may be one of the mest
used and most visible uses of the ARPANET, yet was
the least planned, It 1s also an area that
demonstrates the treyendous synergystic effect of
communications between the groups that make up the
network community, The interesting features of the
current mail system were not originally present at
any one host, but as the staff at one sjite saw
features at another, they also incerporated the good
points {nto their own implementations, thus each host
improved jits service by incorporating the good
features of other systems,

Desian
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The mall protocel as used today can Nardly be sald to
have been designed at all, Most of the interactive
timesharing systemes in the network had a local
mechanism which allowed users to send short text
messages to other users, The extension of this
capability to allow messages to be exchanged by user
on separate hosts was explicitly encouraged by the
l1ast minute inclusion of mail oriented commands in
oné of the many draft versions of the file transfer
protocol,
Implementation
Experience
RSEXEC 4d4f
Furpose
Desigh
Implementation
Experience
Graphics 4d4gq
Pyrpose
the aim of the Graphlecs protocol is to allow users
with various different kinds of display hardware at
different hosts in the network to make use of common
graphics application pregrams, The Graphies protocol
describces a model of graphics interactions and
display processing, and specifies commands and
formats for communicating graphical information,
Design
Implementation
Experience
pata Reconfiguration Service 4d4nh
Pyrpose
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The intent of the Data Recinfiguration Service is to
provide a mechanigm for translating data from one
repreésentation to another representation, The source
and destination representations would be descriped
with statements in a description language,

Desian
Implerentation
Experience

The Data Reconfigyratjion ServiCe was not used in any
significant way and may be used as an example Of a
protoccCl that for one reason Or another was
ynhecessary, Either the useage patterns 0f the
netwOrk have not grown to include the type Of traffic
DRS was designed to assist, or in every practical
case that has come into use there has been a more
efficient ad nhoec soluytien, |

Design 4e

' Implementation 4f
Performance 49

Design Evolution 4h
Example Implemeéntations 41

Issues 44
Priority 4131

The question of priority traffic in & system where the
norma)l delivery time 18 less than one second is still an
cpen issue, There are some at least who suggest that it is
not a problem of priority delivery by the network, but
rather & problem of controling which message shoulda be

entered into the network when,, 4ila
Future 4k
TCP 4Kl
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ry 6a
reviatioens fpal
AEN pala
ancther elghtbit nuymbper
ALL 6alb
A nhcst to hest protocol command tO0 allocate buffer space
te the sending NCP in the receiving NCP,
ANTS galc
ARPA Network Terminal system
ARPA 6ald
Advanced Research Projects Agency of the Department of
Defense
ARPANET 6ale
Advanced Research Projects Agency Computer Network
ASCII 6alf
American Standard Code for Information Interchange, The
character encoding uUsed in the network,
BEN 6alg
Belt, Beranek, and Newman, Inc, Cambridge, Massachusetts
BKY 6alh

The operating system used at Lawrence Berkeley
Laboratories for the CDC 6600 computer,
CCBS 6ali
Center for Computerebased Behavorial Studies at
University of California, Los Angeles,

cDC gald
control Data Corporation

cLS 6alk
A host to hCst protoecol command tO close the connection,

DEC 6all
Digital Equipment Corporation

DMS gaim
pynamic Meodeling System, A host computer on the ARPANET
at MIT,

EBCDIC 6ain

Extended Binary coded pDecima)l Interchande Code, The
charactér encoding used primarily by IBM computer

systems,

FCp 6alo
File Control program

FTp 6alp
File Transfer ProtocCol

I1BM salq

Internationa)l Business Machines




*#DRAF T##

JBP 25«FEB=75 21311 25476

26 FEB 75 ARPA Book Protocols Chapter
summary
1ce galr
Initial Connection Protocol
IPC 6als
interprocess communication
IMpP 6ait
Interface Megsade Processor
LBL 6aju
Lawrence Berkeley Laboratory
MCP 6alyv
The operating system for the Burroughs 6700,
MIT galw
Massachusetts Institute of Technology
Multics 6alx
Multiplexed Information and Computing Service, the
cperating system for the Honeywell 6180 comPuter
designed and implemented at MIT's project MAC,
NCC paly
Network Control Center at BBN,
NCP balz
Network Control Progranm
NIC fala@
Network Information Center at the Auygumentation
Research Center of Stanford Research Institute, Menlo
Park, California,
0S/MVT balaa
An IBM operating system for the 360 serles of computers,
pDp 6alab
Pregrammed Digital Processor
RAND palac
The RAND Ceorporation
RFNM palad
Recuest For Next Message
RFC falae
recuest fOor connection
RTS 6alaf
Receiver to sender regquest for connectioOn, A host toO
host Protocol command,
SDC balag
Systelm Development CorpoOration
STR 6alah
Sender to Recelver request for connection, A host to
host protocecl command,
TCP falal
Terminal Control Program
TENEX 6alal
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The operating system designed and implemented by BBN
the DEC PDP10 computer,

TIpP
Terminal Interface Processor
UCLA
University of California, Los Angeles
UCSB
University of California, Santa Barbara
ucsp
University of California, San Diego
Ul
Unjversity of Iliinois
VM
The IBM operating system for the 370 series of
computers,
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for
6alak
balal
6alam
6alan
6alao

6alap

6az

gaza

The user program specified portion of the sOcket nymber,

ARPA Network Terminal Systenm

6a2b

A particuylar small host system designed t© interface a

wide variety of terminals and peripherals t0 the ARPA

network, This system was desighed and implemented by

the Center for Advanced ComMputation at the University

Illinois, The system operates on a& DEC PpPi1 computer
connection

of
-

6azc

The form of interprocess communication provided to the
user level processes by the NCPs in the host computers,

A connection is a logical simplex stream of data from
one port of one process to another port of another
precess in the network,

contrel message
A messagde (cf the regular type) that contains host to
hest Commands,

File Control Program
That module in the operating systéem that controls the
access to files by the user processes,

File Transfer Protocol
The protocol that specifies the commuynication
interaction regquired to move blocks of data (files)
between host computers in the network,

full duplex
A channel in whiech data can flow in poth directions
simultanecysly,

half duplex

6a2d

baze

gazf

6az2q

6azh



*¥DRAFT#*

JBP 25«FEB=75 21111 25476

26 FEB 75 ARPA Book Protocols Chapter
Summary
A channel ir whieh data can flow in both directions, but
may only floew {n one directioen at a time,
neader 6azi
The c¢ontrol information at the begining of a packet,
host 6a2}
A computer attached to an IMP, A host does not
necessarily offer services to other compyters in the
netwerk,
Initial Connection Protocol gazk

The sequeNfce of actions taken by user leyel programs to
establish a pair O0f connections between a user progran
and a service progranm,

Interface Message Processor 6az2l
The packet routing computers which are the nodes of the
ARFA network, An IMP is connected to betyeen 1 and 5
other IMPSs and to between 0 and 4 nosts,

interprocess communication fazm
The facility for one process to commynicate with another
precess,

leader g6azn

The first 32 bits of a message, containing address and
contrel information, The Mest important fields in the
leader aret the messace type, the link nymper, and the
host address,

l1ink number 6a2o
A parameter in the leader that selects a logical
cormunication channel between the source and destination
nests,

message 6az2p
The unit of transmission between a hest and an IMP, up
to B096 pbits,

Network Contrel Proaram 6a2q
The program module added to the operating system that
interfaces the user processes to the IMP and controls
the communication between hosts by implementing the host
to host protocol,

packet 6azr
The unit of transmission between IMPS, up to 1008 bits,
port 6a2s

The input or output identifjer associated with a
particuylar data stream of a process, FOr example a
Fortran logiecal ynit number or a data set reference
nyrber, or an assembly languague data control plock,
prefix 6azt
A 40 bit bleck immeadiately following the leader and
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containing the byte size and number of bytes of
fellowing text,

process gazu
A progrém in execution with {ts associated address
space, registers and location counter,

protcccels 6azy
The rules of behavior, in particular, the allowed
formats and sequences of commuynication between two
processes,

regular Message 6azw
A message from the host tO the IMP or from the IMP toO
the hOst that is the normal data carrying type, When
following the host to host protocol a redgular mMessage
may carry elther a set of control messades Or a users

data.
request for connection pazx
Either of the host to host protocol commands STR or RTS,
Reguest For NeXt Megsade 6a2y

A message from the IMP to the host indicating that the
previously sent message on the same link number as this
RFNM was received by the destination IMP and has begun
transmission inte the destination host,

‘ socket 6az2z
The terminus of a connection, The network wide name of
an input or output port assocjated with a process,
Telnet 6aza@

The protocol (or the programs that implement it) that
specifies the communjcation interaction such that a user

on one system gains access to the services Of a second
system as {f he were a local user of the second system,

Terminal Interface Processor 6az2aa

An extension of the IMP to0 allow @ variety Of terminals

to access the ARPA NetwOrk, The TIP contains the NCP and
User=Telnet programs as well as the terminal handling

code in the game processor as the IMpP, In addition there

is a BBRN constructed multisline controller for up to 63

terminal,
simplex 6a2ab
A channel in whigh data can flow in cne direction only,
Terminal Contrel Prodram 6a2ac

The program module in the operating system that controls
the flow of data between the interactive terminals and
the user processes,

virtual ba2ad
Being something in effect, but not in actuallity,6 For
example a virtual memory might be one that a user
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precess accesses as {f {t were a large linear core
resident set of memory words, when in actuallity the
merpory is managed by the operating system using paging
and méaping sSych that only a8 small portion of the users
set 0f memory words are in core at any particular time,
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This is the oytline for the second TNLS course which introduces NLS
structure (hierarchical) and special teools for viewling structured
information (*view speecs’), It is derived from the TNLS Courses
master file which contains 5 graduated course levels (by filtering on
statement name KeYs which are then turned off for printing), This
distribution is to KWAC and ARC} printed coples are avallable from
Trainers or by request to myself or Feedback,
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INTRODUCTION TO TNLS

AKW = Augmented Knowledge Workshop
PURPOSE QOF SYSTEM: Auvgmentation of Knowledge Work

GOALy 1c¢ provide computer pased tools to accomplish all
aspects ¢f knowledge work with an emphasis on collaboration,

OVERVIEW of system

NLS = oN Line System

TNLS = Typewriter Version

CAPABILITIES OF SYSTEM;:
Compesing
Editing
Studying

. Structuring
Browsing = yiewing

Printing
Publishing
Communicating =«

sending and receiving mall, messages, documents;
teleconferencing; ete,

Storing and retrieving =

recerd keeping, library services, data pases, searching,
ete,

Calcylating
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Course Organization

NLS is divided under headings for the purposes of this course,
The commands under each heading can be used to perform the general
operation denoted by the heading, eg, "printing" includes commands
that cause the system to print in various waVs,

NLS CONCEPTS:
1, GETTING TO NLS
2, STRUCTURE
3, PRINTING
4, ADDRESSING
5, EDITING
6, COMMUNICATING
7, TROUBLE SHOCTING AND HELP

NLS COURSE LEVEL:

NLS training is further divided into five courses for ease of
learning, Each level correspronds t® what can be covered at one
time, The things introduced at each level are determined by
difficulty, usefulness, complexity, and quantity (i.,e, s0 thaT
there is not an excessive amount to cover at any one time),

’ Each level contains the commands from the previous level for
review in addition to the commands to be introduced (whiech
are marked by anp %),

BASIC TNLS

This is the first course level (basic) Whicgh covers those
commands necessary to enter, edit, and "mail" typewritten
information, It has a spécial structure and is published in
the Jourral (see == JouUrnal, 24207,),

# INTRODUCTION TO TNLS STRUCTURE AND VIEWING

This {5 the outline sor tnhe second course whicn i{ntroduyces
NLS structure (hierarchical) and special tools for viewing
structured information ("view specs"),

DEFINITIONS FOCR THE COURSE OUTLINE
COMMANDS: YOu type some characters to tell the computer what to
d0, The characters youy type are represented by the uppercase
letters {n each "ecommand word",
< > = you type a space,

Words that are all in upper case indicate that you type in the
. appropriate information for that command, eg, CONTENT,
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([ ) = Comments and suggestions will appear in brackets,

CONTROL MARKER (CM) = WHERE Y0OU AREf Where tne computer thinks
you are pointing to (te sSome character in Some f11€); you may move
it by specifying an ADDRESS; this is where your command will be
done,

CTRL = hold down the control (CTRL) key WHILE typing the specified
character,

OK or CR means you type a Carriage Return,

<esc> = the ESC Or escape key on yoyr terminal (soMetimes labeled
"alt mode'),

BASE C: = the TNLS ready signal, It means that vou can type in
an editing er file handling command (like home base,.,,),

SEND C1 = the Sendmail subsYstem ready signal, It means that You
can type in a Sendmail command,

# DESTINATIONG
In TNLSt DESTINATION = ADDRESS,
when referring to Group or Text, two ADDRESSES are needed,

# SOURCE}
In TNLSy SCURCE = ADDRESS
When referring to Group or Text, two ADDRESSES are needed,

# TYPEIN and CONTENT(for this course) = a string of characters
from the keyboard, ending with an CR, [TYPEIN has a special form
when a FILE ADDRESS or Link Or Ident is called for (You can tell
from the noise words)).,
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#INTRODPUCTION To TNLS STRUCTURE AND VIEWING
1, GETTING TO NLS

THE TERMINAL AND USE

See the "Basic TNLSe«8 Course" [You usuyally have to dial a
telephone nNumber and place the
receiver in your terminalc’s
cradle)

NETWORK (ARPA) [see alsO the "Network Loain Procedure")
Network Login (fOr & new connection where you dial {n)
(1) Type e [to get the Network's attentionl

[II] Type LOGIN CR then give your name and password when
asked,

(IIX) Type QUIT CR [after logaing in to Net)

[IV] Type @ C <> 43 CR ([to open a connection to
Nffice=1, Host 43)

You newW Should be connécted to TENEX
TENEX "Executive"
Login procedure;
(V] type your USERNAME <> PASSWORD <> CR
[ SPACE £ills in your account number
aytomaticallyy yourre then ready to
call NLS)

# Express Login, typei
EL USERNAME <> PASSWURD <> CR

Calling NLS
(VI) TYype NLS CR (it*s not necessary to call NLS more
than once during one login session)
CTRL ¢ [(to interrupt NLS and type CONTINUE to return)

# guit NLS CR [to leave NLS and type CONTINUE to return)

JHB 2S5S=FEBw=75 21151
26 FEB 75
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2, ORGANIZATICN OF THE SYSTEM
FILES & DIRECTORIES

Information in the origin ("parent") statement of a file
[not numbered, contains filename, etc,, do not edit)

File names
# Types ¢f files [indicated by filename extensions]

# TXT = sequential file which can be copied into NLS
COPY = a temporary seauential file, usually a message

Load Fille:
Load File FILENAME 0K [FILENAME WILL BE ECHOED]

User creation of files
<>CReate File FILENAME QK
To see a list of all Your filles:

. <>SHow Directory (of) OK3;OK OK ([this defaults to your
directory)

FILE STRUCTURE

STATEMENTS and statement numbers ([The basic element of
structure in a file)

# Relatienships between statements
Sybstatement & Source

# STRUCTURES made up of statementss
BRANCH: statement pluys suybstructure
GROYPs set Of branches with same source
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3, PRINTING; to see specified view of stored information
(To see anything in TNLS you must print it)

Printing on & terminal:
Print STRUCTURE (at) DESTINATION VIEWSPECS
Print File OK
Print Jeurnal (mail) OK
Print Rest OK
\ [easy print, typing a \ prints the statement where you are]
LF (line feed prints the next statement regardless 0f level]
VIEWSPECS: to specify what you see
w = Default, all lines & levels (show all of the text)
m/n & numbers on/off
y/Zz = plank lines on or off
[have instructor set these for your default)
‘ #« To eclip levels and lines, use lower case viewspecs

inclucéing; -
a/e = show one level less/more

c/d = show al]1 levels/show first level

€ = show referenced statement level

g/h = show branCh only/show all branches

a/r = Show one line less/more

s/t = show all lines/show first lines only

w/x = show al]l lines, all levels/shoy One line,

onhe level

# SIDS (Statement Identification Numbers)
I/ = SIDS ¢on ingtead 0f statement nNumbers/statement
numpers ingtead of SIDS
[can be used in place of statement numbers in NLS]
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4, ADDRESSING

Control Marker concept = where you are (travels left to right)

Jump to @ new address:
Jump (to) Address ADDRESS VIEWSPECS OK

# To tell where Control Marker is:
# period [,]) command [shows statement and character number)
slash [/) comrmand ([shows Control Marker context]
# (Addressing can pe combined with editing]
ADDRESSING WITHIN A FILE, use!l

STATEMENT NUMBERH
Automatically assigned to a statement, but not included in it,

CONTENT ADDRESS) "TYPEIN" [must be surrounded by quctes])
where TYPEIN = the text to be searched for,

. « ADDRESSES within one statement;
*40 Skip to end (last character) of statement
#ef skip to front (first character) of statement

# ADDRESSING BY JUMPING
TO FIND A WORD QR STRING OF CHARACTERS (= CONTENT)3
# JumpP (to) Word Next CONTENT VIEWSPECS OK [no quotes)
# Jump (to) Word rirst CONTENT VIEWSFECS OK
# Jump (to) Content Next CONTENT VIEWSPECS OK
# Jump (to) Content First CONTENT VIEWSPECS 0K
(type @ CTRL b fOr CONTENT to continuUe search
for same thing)
# To Go BACK Tp PREVIQUS OR QTHER FILES
# Jump (to) File Return OK ANSWER 0K

[type an N instead of second 0K = next filename
in stack will be echoed)
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&

# TO JUMF BY STRUCTUREj
# Jump (to) Origin DESTINATIUN VIEWSPECS OK ‘
# Jump (to) End (of Branch) DESTINATION VIEWSPECS UK l

# TO JUMP TQO AN ADDRESS OR LINK:
# Jump (to) Link CONTENT OK

ADDRESSING BETWEEN FILES AND DIRECTORIES!

# ADDRESSES in and among files (preceded by a period):
L | link [(find and jump en the next link]

LINKS for addressing (may be used after any Aj)

[see also Jump te Link)

(FILENAME,ADDRESS) OR

(DIRECTORY,FILENAME,ADDRESS) OR
(DIRECTORY ,FILENAME ,APDRESS3;VIEWSPECS)
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5, EDITING == may be combined with addressing,
SyntaXxi VERB NOUN A: ADDRESS (L: LEVEL) CrR (0K? CR)

# STRINGS apnd STRUCTURE = '"mouns'"jg

# STRINGS: [part of a statement)
# Character
# word [note that the system readjuysts spaces)
* Text

# STRUCTURE! [one or more statements)
Statement [statements renumbered aytomatically]
# Branch
* Group

EDITING CQMMANDS:

# LEVEL=ADJUST determines the level of a statement at a new
location

. Just a CR = game level

#U (ac¢just up a level from referenced statement)
d (adjust down a level from referenced statement)

INSERT

Insert STRUCTURE (to follow) DESTINATION LEVEL~ADJUST
CONTENT OK

# Insert STRING (to follow) DESTINATION CONTENT OK

continue to inserty CTRL e instead ©of pK puts you in the
Enter mode, CTRL x t0 get oOut,

DELETE
Delete File CONTENT DK
Delete STRUCTURE (at) DESTINATION OK

# Delete STRING (at) DESTINATION OK
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SUBSTITUTE
Substitute STRING in STRUCTURE (at) ADDRESS CR
(New STRING) T: TYPEIN CR
(014 STRING) Ts: TYPEIN CR Finished? Y/N3 Y [for ves])
Substjitutions madej; NUMBER
[will replace the old STRING with new
STRING every time it £finds it in the
STRUCTURE, ]
MOVE

Move STRUCTURE (from) SOURCE (to follow) DESTINATION
LEVEL=ADJUST OK

# Move STRING (from) SOURCE (to fellow) DESTINATION OK
CopY

Copy STRUCTURE (from) SOURCE (to follow) DESTINATION
LEVEL«ADJUST OK

‘ ¥ Copy STRING (from) SOURCE (to follow) DESTINATION OK
# REPLACE
+ Replace STRUCTURE (at) DESTINATION (by) CONTENT OK
% TRANSPOSE
% Transpose STRUCTURE (at) DESTINATION (and) DESTINATION OK
UPDATE FILE (not imperative, but good practice)

Update File Ok

10
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6, COMMUNICATING wWith other users
SENDMAIL and the Journal
Interreogate

Interrogate QK

(distrioute for action tos) IDENT/,LASTNAME
(distribute for information=only toi) IDENT/ ,LASTNAME
(titles) CONTENT

(type 0f source) Message Or Statement or Branch or File
(at) SCURCE

(show status?) ANSWER

(distribute the mail now?) ANSWER

# Individual commands?! instead of Interrogate, speclfy by
using the following:

B Title CONTENT 0K

#* pistribute (for) Information (Only) (te)
IDENT/ ,LASTNAME OK

* pistribute (for) Action (to) IDENT/,LASTNAME OK
o Comments CONTENT OK

* <>8HoW Status DK

v gend the mail now? Y/N ANSWER

# To send a message or statement: (appears in receiver’s
mailbox)

# MesSage CONTENT OK
# ¢<>8Tatement (at) SOURCE Ok

# TO gend a structure Or file: (a link appears in
receiver®s mailbox)

# Group (at) SOURCE OK
# pranch (at) SOURCE QK

# Flle DESTINATION OK

i1
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# To {dentify a user by lastname or ident;

# Show Record (for ident) ,LASTNAME pK (precede by
perjod)

# Show Record (for ident) IDENT Ok
Maf{lbox = (journal) branch of your initjal file == sendmail
automatically inserts citation

Send Messace (Tenex)

# firsti: Goto (subsystem) Tenex 0K [(You ecannot log oyt from
this Tenex, must QUIT):

# SND CR [The system will prompt Yyouil
(toi) TYPEIN CR [lastnames separated by comma)
(cei) TYFEIN CR [lastnames separated by comma)
(supject:) TYPEIN CR [subject of your message]
(messages) TYPEIN

CRTL z CR [to terminate and send the messade)

QU CR

‘ Linking (TeneXx)

first: Goto (Subsystem) Tenmex DK (You €annot log out from
this Tenex, must QUIT):

WHE<esc>re ({s) USERNAME CR [(do not link when user is in
SNDMS8G, OQUTPRC, NOUTPRC, or XLIST)

LIN<cese>k (to) USERNAME CR (precede comment with j end with

CR,
repeat every 3 lines])
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7. TROUBLE SHOCTING AND HELP
Type ? for commands or needed info,) available after any prompt,
* HELP}
Type CTRL q £Or help concerning what you are doing or type H
for Help command (after Help you can type any word in NLS you
wish to know aboyt), CTRL x gets you out of Help and back to
where yoy were,
# Help TYPEIN OK
# Help CK
Send a message or sendmail item to: FEEDBACK
call SRI/ARC, (415 3266200, ext,3630)
link to FEEDBACK

Status commanas

CTRL t [note the words RUNNING or WAIT == WAIT means the
computer is waiting for vou to do something)

# <>8HoW Disk (space status) pK [each user has a certain
alloecation of pages)

Remedies
CTRL ¢, Teset, NLS
# dsk pages and over allocation,,,exPunge
Update File Compact [resstores file mMore efficiently
in computer]

Delete Modifjications [destroys all changes since last
update)

13
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PRACTICE

Primer ("INLSe«8 Primer," Journal Accession number =« 23911,)

# UUse Strateagies
How to use the system to accomplish speCific tasks, from daijy
routine tasks to creative intellectual enterprise,

OTHER AVAILABLE COURSES:

# 3, INTERMEDIATE TNLS

This is the third formal ecourse or level of expertise, and
represents significant experience with the svystem, The Programs
and Useroptions subsystems are intreduced as well as Qutput
Processing for printer formating,

* 4, ADVANCED TNLS

This is the fourth course or level, which introduces new
commands that emphasize alternatives, short cuts and special
applications,

‘ « 5, EXPERT ADVANCED TNLS
This is tre £itth, most advanced level Which covers any NLS
command phrases or application techniques remaining in the running
system,

14
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# EXAMPLE OF STRUCTURE :

< BAIR, MENU,NLS31, >, 28wJAN«75 17129 JHB

1 Soup
1A VEGETABLE
iB CREAM OF MUSHROOM
2 ENTREE
2Ah  FRIED CHICKEN
2B PRIME RIBS
2C SALMCON
2C1 WiIH CREAM SAUCE
3 DESSERT
3A PIE
3A1 APPLE
3A2 BLUEBERRY
3B ICE CREAM
3B1 VANILLA
3B2 PEPPERMINI
3B3 NMAPLENUT

3B4 CHOCOLATE

4 BEVERAGE
4A TEA
4B COFFEE

15
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This is the outline for the second TNLS Course which intrcduces
NLS structure (hierarchical) and special tools for viewing
structured information ("view specs"), It is derived from the
TNLS Courses master file which contains 5 graduated Course levels
(by filtering On statement name keys which are then turned off for
printing), 1nhis distribution i{s to KWAC and ARCj printed ccopies
are avallabcle from Trainers Or by request to myself Or Feedback,
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THE BASIC TNLSe=8 COURSE OUTLINE

This {5 a newly revised version of the £i{rst course in NLS, designed
by ARC to be minimally Complex and yet contain the Commands necessary
te enable a user to enter, edit, and fmajlr text, Course completion
time ranges frerm 1/2 to 2 days, Printed copies are available from
Trainers, Feedback, or JHB,
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TNLS SYLAEBUS
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THE BASIC TNLS=8 COURSE OUTLINE

INTRODUCTION TC NLS
NLS = oN Line System
TNLS = Typewriter Version
CAPABILITIES OF SYSTEM;
composing
Editing
Studying
Structuring
Browsing « viewing
Printing
Publishing
Communicating =

sending and receiving mall, messages, documents;
teleconferencing; etc,

Storing and retrievipng =

record keeping, library services, data bases, sSearching,
etc,

caleculating

SOME NOTES
##This is designed for use when terminals are available for all
participants to yse/view easily, It is intended to pe the
first coyrse a person receives on NLS, The commands are shown
as they would appear with partial prompting,

COURSE QRGANIZATION

The course ls organized by concepts of what a user can de with

page |
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TNLS at this level, The seven concepts (listeg below] are
ordered &8s One woyld need them t0 yse the system, Under each
concept &re the exact coOmmands that instruct the computer to
perform the function that goes with the concept, There is a
command sumMMary at the end of the course oytline that lists the
sale comrands alphapetically for easy reference,
The cemmands which are ineluded in this first course have
been selected to let a yser write, edit, store, and
communicate typewritten information [text), Those commands
numbered with & (2) are to be covered on the second day of
the course,

TNLS CONCEPTS: [Things you can do as covered in this
coursej)

1, FILES FOR STORAGE

2, TYPING IN INFORMATION
3, TYPING OUT INFORMATION
4, EDITING

5, COMMUNICATING

6y, ADDRESSING

7, TROUBLE SHOCTING AND HELP

PEFINITIONS FOR THE COURSE OUTLINE

COMMANDS: You tyvping some characters to tell the computer what
to do,

<>» meéapns strike the SPACE bar.,

Upper case characters in a TyLS command phrase are What You
type,

Words that are all in uppercase represent something appropriate
that you type,

TYPEIN = & string of characters from the keybpard, ending
with an OK,

WHERE YCOU ARE§ Where the computer thinks you are pointing to

25478
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[to some character in some file); vyou tell it by specifying an
addressy this 1s where vour command will be done,

CTRL = hegld down the control [CTRL) key while typing the
specifieé¢ character,

CR = strike the carriage return key

BASE C3 = the TNLS ready signal, It means that you c¢an type in
an editing or file=handling command [like hOome D&ase€,,,).

SEND C: = the Senémajl subsystem ready signal, It means that
you can type in a Sendmail command,

page 3
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GETTING TO NLS |
THE TERMINAL AND USE ([if dialing in)

I1f dlaling iny tuyrn on, dial TIP nymbers place receiver in
eradle after hearing tone, and make sure terminal is online,

NETWORK [1if used)
Net login [== see "Network Lodin Procedure" for differences]
Brief Summary for dial in users:! [Steps are numbered)
(1) Type ¢ [to get the Network’s attention]

(II] Type LOGIN CR then give your name and password when
asked,

(III) TyPe QUIT CR (after logging in to Net)

[IV] Type @ O <> 43 CR (to open a connection to
Dffice=1,Host 43)

. You new Should be connected to TENEX
TENEX EXecutive
Login preceduyre:!

(V] type your USERNAME <> PASSWORD <> CR (the last SPACE
£ills in accouynt number

automaticallyy
vyoufre then ready to ¢all NLS]

(2) Group allocation quota:
GROUPSTAT CR [(to see who else is Using Your slot)

Calling NLS:
[(VI) Type NLS CR

(2) To get back to TENEX 1§
type CTRL C (under most conditions yoy may continye in NLS
by
typing CON CR)

TOo leave the svstem, logout in NLS:
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BASE Ci <> Logeout CR
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BASIC TNLS:
Abort commands = CTRL x (kills the command pbefore the final CRi)
OK; means yocu tyPe a carriage return,
1, FILES

The origin statement (no numpber, containsg the file name = don‘t
edit)

The initials flle =~ gutomatically vour first file, named
after vour initials (also your mail box]

New files

BASE C; <>CReate Cp; File T3 FILENAME CR
( DIRECTORY, FILENAME NLS31, )

fany short "word", like a folder
lacel)
(2) Te see a 1ist of all your filesi Show Directory:
BASE Ci1<>SHow C; Directory (of) OK3 CR OKi CR
(2) To work in another file:

BASE Ci Load C: File Ty FILENAME CR

2, TYPING IN INFORMATION
Insert statement (ADDRESS = statement number)

BASE Ct Insert C: Statement (to follow) At ADDRESS CR Lj CR
Tt TYPEIN CR

(TYPEIN means You type in whatever you
want in the file)

(2) Continue to insert = CTRL e ([instead of CR for final
0Ks)

[puts you in the "Enter mode" == you type CR to

end each statement, when finished type a CTRL x
after the Li)

rage 6
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packspace character = CTRL a
packspace word = CTRL w

(2)Insert Text at the end of a statement

(2)BASE Ct Insert Ct Text (to follow) At +e CR T3 TYPEIN
CR

[+ means the eénd of the statement)

TYPING CUT INFORMATION #To stop printing tyre a CTRL o
[takes some time to get throughii)
Printing the file:
BASE Ci Print Cs File OKi CR
Print Statementi
BASE Ct Print C; Statement at A3 ADDRESS CR Vi CR
Print the rest of the file:
BASE Ci Print C: Rest OKi CR
(2) Easy Print:

BASE €t \ ([slash prints the statement where you are)

Page 7
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4, EDITING
To change information that has been typed ini
170 change information within a statement!
Supstitute Text in Statement [(to correct most errors]i
BASE C! Substitute C; Text (in) Ci Statement (at) At
ADDRESS CR
(New TEXT) T3 TYPEIN CR
(0ld TEXT) T3 TYPEIN CR Finished? Y/Ng Y (for yes)
Substitutions made; NUMBER
[replaces the old text With the new text
every time it f£inds it {n the
statement,)
TO change whole statements
Delete Statement
BASE C! Delete C: Statement at A$ ADDRESS CR QKi CR
(2) Move Statement:

BASE Ct Move (¢! Statement (from) A: ADDRESS CR (to
follow) A: ADDRESS CR Li CR

(2) Copy Statement:

BASE Cy Copy Ct Statement (from) A: ADDRESS CR (to
follow) Ay ADDRESS CR Lt CR

Delete File
BASE Cy Delete C; File T: FILENAME CR 0OK; CR

(Careful, this removes the file, You can
Undelete & File before Logout,)

Update? (de periodically £or backup, not {mperative]

BASE Ci Update C: File OK/Ct: CR
( FILEOWNERs FILENAME ,NLS12/, )

(2) formatting techniquet

Te type in a carriage return, type CTRL v CR

page 8

25478




JHB 25«FEB=75 22121
SRI/ARC BASIC TNLS COURSE 26 FEB 75

5, COMMUNICATING
(2) SENDMAIL SYSTEM;

(2) Submit message ysing jdents [or ,lastname] and
Interrogate [where the system prompts youls

BASE Cjy Goto (subsystem) C: Sendmajil OK; CR

SEND Ct1 Interrogate OKi CR

(distribute for action toi) T: CHI,FEEDBACK,SGR CR
(distribute for informationeonly tol) T! JCN CR
(titles) T3 Your EXample CR

(type of sourcei) C: Message Ty TYPEIN CR

(show status?) Y/N: Y [the status typmed by the system:)

TITLE: Your EXxample

AUTHOR(S): JHB
DISTRIBUTE FOR ACTION TO$ chi feedpack Ssagr

DISTRIBUTE FoR INFO=ONLY TO: jen
MESSAGES [Typein of message will be repeated,)

(send the mail now?) Yy/Ni y (for ves)
Corpleted
SEND C: Quit OK3i:/C: CR

(2) te send a statement that’s already stored online, use
the following instead of Message [See the command Summary

for example)

Statement

(2) te send a file yse the following ingtead of Message (See
the Command Summary for example)

File

(2) The mail bex i1s in your initials file unpder a statement
cailled "(Journal)"

Page 9
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(2) Print Journal

BASE Ct Print Ct: Journal (mail) OKj3 CR

(2) Empty mail box! substitute (read) for (Journal),,.

TENEX wayst SNDMSG and LINK

To send a Message (Tenex]

BASE C3 Goto (subsystem) C: Tenex 0Ki CR
[You cannot log out frem this Tenex, must

QUITIS

SND CR [(The system will prompt youg)
(to:) TYPEIN CR [lastnames separated by comma)
(ce:) TYPEIN CR [lasthames Separated by comma)

(subjecty) TYPEIN CR (subject of your message)
(message}) TYPEIN
CRTL 2 CR (to terminate and send the message)

QUIT CR [(To g0 pack to where vou were in TNLS)

Linking [in Tenex] [(first ask where the person isi)

CTRL C
WHERE <> USERNAME CR [do not link when user 1§ in
SNDM8G, OUTpRC, NQUTPRC, or XLIST)

LINK <> USERNAME Cr (precede comment with )
end with CR
repeat every 3 lines]
CON CR [returns you to NLS])

page 10
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6, ADDRESSING
Where the contrcl marker is == type a /

[see the aquestionmark key on
some terminals), This will show an

arrow
pointing to the character that you are

at; s=>x
Addressing within files ([(to move the control marker)

Jump t0 New address [to change where your cOntrol marker
is)

BASE C: JumpP (to) C3 Address A: ADDRESS CR

OR you can type in an address anytime you see the profpt At
An address can be?}

statement number [NOTES! TNLs automatically renumbers
statements when appropriate]

1 .t ("taill") for the last statement in the file ==
begins looking from statement number 1 (the one 1is
necegsary to avoid confusgion)

(2) "TYPEIN" To find some word or text
BASE C; Jump (to) C; Address A3 "TYPEIN" CR

[enclose in guotes whatever word or

series
of characters yOou want to find == takes
you tO the first occurrence of it that
occurs to the right and down in your
file)

(2) statement number and "TYPEIN" To find some word Oor
TYPEIN starting in a particular statement

BASE Ci¢ Jump (to) C: Address A! STATEMENT NUMBER
"TYPEIN" CR

page 11
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Addressing across files and directories
TO address another ¢ileg
BASE Cy Jump (to) Cy Address Ay FILENAME,CR
TO adéress another person‘’s file:
BASE C3 Jump (t0) Ci: Address A: DIRECTORY,FILENAME, CR
To adéress a particular statement in another person’s file}

BASE C: Jump (te) Cy Address A: DIRECTORY,FILENAME,STATEMENT
NUMBER CR

Page 12
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7. TROUBLE SHOOTING AND HELP
Immediate:
Type ? for a list of all the possible command words,
Type CTRL G for help concerning what you are doing or type H
for the Help command ([after Help you can type any NLS word
you wish to knew about], CTRL x gets you out of Help and
back to where you werle,

call SRI=ARC, [415 326=6200, ext,3630]
or Link t© Bair, Roetter, Beck or Feedback at Office=l

(2) FEEDBACK mechanism; (any complaints, questions, proplems,
suggestiens)

SNDMSG or Sendrail to FEEDBACK
response should he no later than | working day,

(2) Statys commands

CTRL t [note words RUNNING or WAIT == system should be
either running or waiting for you)

(2) Remedies
CTRL ¢, reset, NLS
BASE C3 Update C; File 0K/Cjy Compact DK CR;
PRACTICE

In addition to trying each command, there is a Primer designed to
be uysed for practice,

Notei The next cOurse is called, "Introdyction tO Structure and
Viewing", and exPlains many Of the things skipPed in this course,

page 13
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TNLS COMMAND SUMMARY FOR THIS COURSE; [alphabetical)] You type that
part of the command that appears in capitals, CR = Carriage Return,

BACKSPACE CHARACTER = CTRL a 3 BACKSPACE WQRD = CTRL w
CARRIAGE RETURN [formatting) = CTRL v CR

CONTINUE TO INSERT = CTRL e instead of f£irst CR [(CTRL x to stop
ingerting)

COPY STATEMENT

Copy Ci Statement (from) At ADDRESS CR (to follow) Ai ADDRESS
CR Li CR

CREATE FILE
<>CReate Ci File T: FILENAME CR
PELETE STATEMENTH
Delete C: Statement (at) Ay ADDRESS CR OK: CR
DELETE FILEj
Delete Cy File T; FILENAME CR 0OKi CR
INSERT STATEMENT}
Insert C; Statement (to follow) A: ADDRESS T3 TYPEIN CR
INSERT TEXT at the end of a statement
jnsert C1 Text to follow A; +e CR T3 TYPEIN CR
JUMP TO ADDRESS)
Jump (toe) Ct Address A: ADDRESS CR
Jump (to) C1 Address Al "TYPEIN" CR
Jump (to) Ci Address At statement numper "TYPEIN" CR
Jump (te) Ci Address At FILENAME, CR
Jump (te) C: Address A! DIRECTORY,FILENAME, CR

Jump (to) C: Address At DIRECTORY,FILENAME,STATEMENT NUMBER
CR

page 14
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SRI/ARC BASIC TNLS COURSE 26 FEB 75

LOAD FILE:
Load Ci File T: FILENAME CR
MOVE STATEMENT:

Move Ci Statement (from) Ai ADDRESS CR (to follow) A: ADDRESS
€R Li CR

PRINT STATEMENT:
Print Ci Statement at A: ADDRESS CR Vi CR
Easy print = \
PRINT REST}
Print C; Rest 0Kj; CR
Stop printing = CTRL o
PRINT FILE}
Print C; File OK: CR
SHOWw DIRECTCRY:
<>SHOow Ct Directory (of) OKg CR CK CR
SUBSTITUTE TEXT IN STATEMENTH
Substitute C: Text in C?! Statement at. A¢ ADDRESS CR
(New TEXT) T3 TYPEIN CR
(0Old TEXT) T: TYPEIN CR Finished? Y/N: OKs CR
Substitutions made: NUMBER
TAIL = ,t fer ADDRESS
[the last statement in the file == when single level]
UPDATE A FILEs

Update Cj; File 0K/C: CR
SENDMAIL SYSTEM)

Submit Message or Statement or File, idents [or ,lastname), and
Interrogate}

Page 15
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SRI/ARC BASIC TNLS COURSE 26 FEB 175

%

Goto (subsystem) Ct! Sendmall OK: CR
SEND Ci: Interrogate pK: CR
(é¢istribute for action to:) T¢ CHI,FEED,JCN CR
(distribute for information=only tot) T: RWW CR
(title;)Ty Your Example CR
(type of source:) C: Message Ty TYPEIN CR
OR,.type of sourcey) Cy STATEMENT A3 ADDRESS CR
OR,.type 0f souyrceg) Cy File T3 FILENAME, CR
(show status?) Y/N; ¥
TITLE: Example
AUTHOR(S)! JHB
DISTRIBUTE FNR ACTION TO: chi feed jen

‘ DISTRIBUTE FOR INFO=ONLY TOi rww
MESSAGE! Typein of message,
(Send the mail now?) ¥Y/N§ X
Completed
Quit OKi/C: CR
(2) Print Journal
Print Cs Journa) (majl) OkK3 CR

(2) Empty majil boxy substitute (read) for (journal),..
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JHB 25«FEBw75 22321 25478
This is a newly revised version of the first course in NLS, designed
by ARC to be minimally Complex and yet contain the commands necessary
to enable a yser to enter, edit, and "mail" text, Course completion
time ranges from 1/2 to 2 days, Printed copies are available from
Trainers, Feedkback, or JHB,




THE BASIC TNLS~8 COURSE CUTLINE

(J25478)

Distributions /UD( [ ACTION ] ) KWAC( [ INFO=ONLY ]

25=FEB=T75 2212131131

INFO=ONLY ] ) 3 Sub=CoOllections:

Oricin:

€ BAIR, BASICCOURSE.NLS?

Title:

Author(s):

JHB 25«FEB=75 22321

James H,

Bajr/JHB}

) ARC=APB( I

SRI=ARC UD KWAC ARC=AFPj) Clerki: JHB?}
25=FEB=75 20328 JHB

15y 29

TRIIRERM)
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JPlexNumsyxz(LEVEL)}

Doug,

I created a test flle, a copy of which is appended under statement
2) 2a represents statement 0 and 2b, branch 1, The object Was to
get Qutput Processor to produce a file with plex numbers egual to
statement coenteénts, As you can see, I falled at the 6th, 7th, and
8th level, am I misunderstanding the directive ,PlexNums ; = it
reads as though you ought to be able to give it in a contiguous
descending fashion and have it work,

In any case, having failed in the above, and preferring to give
directjves that apply to an entire file [to easily setwup standard
file formats), I wondered {f maybe commands like ,PlexNumsz j could
be extended to include another arqument, LEVEL, That way, it would
simplify setting uyp standard file formatsy i, e, ,PlexNum=abcd;
where a,b, and ¢ would be like they now are and d could specify
which leyvel the directive wele t0 apply tO0 throughout the file,

In any case, thought the thought worth sharing.,s.s.sedean

Test File

< HELP, TEST=REM,NLS}2, >, 25=FEB=75 17118 JI j1;

25479

1a

ib

ic

2a



Test File for Directives

$2:3 151>
€2,1.1,122 <1,121
2ajay <1,1,1>
calala <1,1,1,1>;
(a) (a)
2alalala (1)
2atlalatal 1:

2alalalala 2:

(1)

JI 26«=FEB=T75

043155 25479

2al

2ala
2alal
2alala
zZalalal
2ajalala
2alalalal

2alalalale




JI 26=FEB=75 04355 25479

JPlEXNumsyxz(LEVEL)}

(J25479) 26«FEB=75 04:55333 Title: Author(s): Jean Iseli/Jl;
Distribution: /DCE( [ ACTION ] ) j; SubeColyectionsy NICy Clerk: JI;
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COBOL PROGRAM

Betty Finney called and sald vou wanted this f£ile journalized, 8he
wasn’t certain abeout the distribution so I have sent it to you and
you can forward to the proper people,
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COBOL PROGRAM

IDENTIFICATION DIVISICON, 1

PROGRAMID, ‘GALLEY'’, la :
AUTHOR, D, WEEKS, 2
ENVIRONMENT DIVISION, 3
CONFIGURATION SECTICN, 4
SOURCE=COMPUTER, LBM=360=I150, 5
OBJECT=COMPUTER, IRM=360=150, -
INPUT=OUTPUT SECTION, 7
FILE=CONTROL, 8

SELECT CHNGE ASSIGN TO UTw2400=5=8YS5010, 8a

SELECT MESSAGE ASSIGN TO UR=1403=S=5YS007, 8b

SELECT LISTING ASSIGN TO URw1403=8=5YS006, g B¢

. SELECT MTSTF ASSIGN T0 UTw2400=S=8YS5009, gd
DATA DIVISION, E
FILE SECTION, 10
FD CHNGE 11

DATA RECORD IS FORMF 11a

RECORDING MCDE IS F 11b

LABEL RECORDS ARE STANDARD iic

BLOCK CONTAINS 0 CHARACTERS 11d

RECORD CONTAINS 0 CHARACTERS, 11e
01 FORMF PICTURE X(132), 12
FD LISTING 13

DATA RECORD IS TXTOT 13a

‘ RECORD CONTAINS 133 CHARACTERS LABEL RECORDS ARE OMITTED, 13b
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COBOL PROGRAM

01

FD

01
FD

01

TXTOT PICTURE X(133),
MESSAGE
DATA RECORD 15 MSG
RECORD CONTAINS 133 CHARACTERS
LABEL RECORDS ARE CMITTED,

MSG PICTURE X(133),

MTSTP
DATA RECORD 18 FOURMU

RECORDING MODE 18 F
LABEL RECORDS ARE OMITTED
RECORD CONTAINS 200 CHARACTERS,

FORMU PICTURE X(200),

WORKING»STORAGE SECTION,

77
77
77
77
17
77
77
77
T
77
77
77

PGE=NUM«C PIC 89(5) COMP,
NUCH pIC §9(8) COMp SYNC,
ERR=SWITCH PICTURE 9 COMPUTATIONAL,
ERR=SWITCHe2 PIC 9 CoOMpP,

INPC PIC S9(4) COMP SYNC,

TRCT PIC 89(4) COMP SYNC,

TRCT1 PIC 8£9(4) COMP SYNC,

INDX PIC 89(4) COMP SYNC,

TRCS PIC §9(4) COMP SYNC,

NUM PIC 89(4) COMP SYNC,

NUM=CHAR PIC S9(4) COMP sYNC,

TIN pIC §9(4) COMp SYNC,

26=FEB=75 (08335 25480

14
15
15a
15b
15¢
16
17
17a
17k
i7¢
174
18
19
20
21
22
23
24
25
26
27
28
29
30
31
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COBOL PROGRAM

77
77
77
77
17
77
77
77
77
77
117
77
77
77
77
77
77
17
77
77
77
77
77

01

LIN=NUMeC PIC S9(4) COMP SYNC,
VLCT PIC S9(4) COMP SYNC,
NIRC PIC S9(4) COMP SYNC,
NORC PIC S9(4) COMP SYNC,

NMPG PIC §9(4) COMP SYNC,

REFORM PICTURE 99999,
REFRM2 pICTURE 9999999,
USEDATE PIC 9 COMP,

Np PICTURE 9 COMPUTATIONAL,
TRNB PICTURE 999 COMPUTATiomAL.
TRNL REDEFINES TRNB pICTURE XX JUSTIFIED RIGHT,
INDATE PIC X,

REFCODE PIC X VALUE 18 °*_°,
BACKSPAC PIC X VALUE I8 #7°,
CARRET PIC X VALUE IS *?°,
PREC=COD PIC X VALUE IS *2°,
TAB=CHAR PIC X VALUE Is *?°,
BLNK PIC X VALUE I§ * *,

HEX00 PIC X VALUE IS °*?°,
SWITCH=CODE PIC X VALUE IS *?*,
STOP=CODE pIC X VALUE Is *?°,
FEED=CODE PIC X VALUE Is *?2°,
STOP=TRANS PIC X VALUE 1s *?7°,

ITXT,

02 INDATA CCCURS 200 TIMES PICTURE X,

25480

32
33
34
35
36
37
38
39
40
41
42
43
as
45
46
47
48
49
50
51
52
53
54
55

553
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01 ER, 56
02 CC PICTURE X, 56a

02 LYN3, 560

03 F1 PICTURE X, 56b1

03 NUMRY1 PICTURE X(2), 56b2

03 F2 PICTURE X(52), 56b3

01 ER1, 57
02 CAR PICTURE X, 57a

02 CDNO PICTURE =22222229, 57b

02 FILLER PICTURE XX, 57¢

02 DUMP PICTURE X(80), 57d

02 EROFIL PICTURE X(41), 57e
. 01 ER2 REDEFINES ER1, 58
02 CHAR PICTURE X, 58a

02 LYNE, 58b

03 LIN PIC X(123), 58b1

03 ERR, 58b2

04 ECI PIC X, 58b2a

04 EC2 PIC XX, 58b2b

04 EC3 PIC X, 58b2¢

04 EC4 PIC XXXXX, 58b2d

02 LYN! REDEFINES LYNE, 58¢

03 LYN2 OCCURS 132 TIMES PICTURE X, 58¢1

01 PBCODE, 59
02 NMBR OCCURS 2 TIMES pIC X, 593




COBOL PROGRAM

EKM 26=FEB=75 08135 25480

01 PBCDE REDEFINES PBCODE, 60

02 NUMR PIC XX, 60a

01 VALID, 61
02 CDES PIC X(42) VALUE 1§

$242223272526070802200304050609302129283233*, 6la

02 ¢OpS REDEFINES CDES, 61b

03 COES OCCURS 21 TIMES PIC XX, 6ibl

01 OUTBUF, 62

02 BUFFER OCCURS 132 TIMES PICTURE X, 62a

01 BUFF REDEFINES OUTBUF, 63

02 TXT PICTURE X(123), 63a

02 PGE«NUM PICTURE X(8), 63b

02 LINeNUM PICTURE X(4), 63¢

01 BUFF2 REDEFINES OUTBUF, 64

02 F4 PICTURE X(2), 64a

02 LINeNUMe2 PICTURE X(4), 64b

02 PGE=NUM=2 PIC X(5), 64c

02 LIN=NUMe3 PIC X(4), 64d

02 F5 PIC X(117), b4e

01 NAMCHK, 65

02 CHECKER OCCURS 7 TIMES PICTURE X, 65a

PROCEDURE DIVISION, 66

OPEN INPUT MTSTP, QUTPUT LISTING, CHNGE, MESSAGE, 66a

MOVE ALL SPACES TO ITXT, 66b

MOVE ITXT TC OUTBUF, ER1, ERs, NAMCHK, 66¢C
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COBOL PROGRAM

MOVE ZERO TC CAR, NP, INPC, TRCT, TRCS, TRNB, TIN, 66d
MOVE ZERO TC NMBR (1), NMBR (2), NIRC, NORC, NUCH, NMPG, 66e
MOVE ZERO TC USEDATE, ERR«SWITCH, ERReSWITCHe2, RETURN=CODE, 66f
MOVE fx#% PREPROCESSOR FOR CHARACTER CONVERSION #s#* TO 664
DUMP WRITE TXTOT FROM ER! AFTER POSITIONING CAR, 6691

WRITE MSG FROM ER1 AFTER POSITIONING CAR, 6692

MOVE SPACES T0 ER1, 66n
READ MTSTP INTU ITXT AT END GO TO KLOSER, 661
ADD 1 TO NIRC, 663
PERFORM TRNSLAT THRU TREND VARYING TRCT! FROM 1 BY 1 UNTIL 66K
TRCTY IS > 200 OR TIN IS NOT EQUAL TO 0, MOVE 0 TO TRCTH, 661
STRT, 67
. PERFORM INPCS, IF INDATA (INPC) NOT = PREC=COD GO TO STRT, 674
PERFORM INPOS, IF INDATA (INPC) = *2° GO TO CREATE, 67b

IF INDATA (INPC) = *S° OR *7?° GO TO SEXTION, 57¢

IF INpATA (INPC) = ’N* OR *?° GO TO NgwWsSecT, 67¢
MOVE f###% INVALID STARTING LINE ###’ TO LYN3, PERFORM 67e
WRT=ERR, PERFORM FND=CAR#RET THRU CAR=RET=END, GO TO STRT, 67%
CREATE, 68
MOVE 0 TO NP, MOVE 10 TO PGE=NUM=C, 684
MOVE PGE=NUNeC TO PGE«NUM, MOVE 10 TO LINeNUM=C, 68D
MOVE LIN=NUM=C TO LIN=NUM, PERFORM WRT1, GU TO TRy=2, 68C
TRY=AGAIN, ~
PERFORM INPOS, 69a
‘I’ IF INDATA (INPC) NOT = PREC=COD PERFORM OTPOS THRU OTEND 69b




COBOL PROGRAM

GO TO TRY=AGAIN, PERFORM INBOS,
TRY=1,
IF INDATA (INPC) = *S° QR *2f Go TO SEXTION,
IF INDATA (INPC) = *N’ OR *2¢ GO TO NEWSECT,
TRY=2,
PERFORM CHK=CODE THRU PRECEND,
IF (VLECT = 7 OR & OR 19) AND (NP = 0) MOVE 0 TO CC
PERFORM CHK=SEV THRU CHK=SEV=END,
GO TO TRY=AGAIN,
0TPUS,
IF INDATA (INPC) NOT = CARRET GO TO OTPOS1,
IF TRCT = 0 GO TO OTEND, MOVE HEX00 TO INDATA (INPC),
. IF TRCT NOT > 122 ADD § TO TRCT MOVE INDATA (INPC) TO
BUFFER (TRCT), PERFORM WRT«TAPE, COMPUTE LIN«NUM=C =
LIN«NUM=C 4 10, MOVE LINeNUM=C TO LIN=NUM,
GO TO OTEND,
OTPOSH,
IF TRCT > 122 MOVE *#sx>123%#4° T0O LYN3
PERFORM WRT=ERR PERFORM WRT=TAPE
PERFORM FNDwCARwRET THRU CARwRET=END COMPUTE
LIN«NUM®C = LIN«NUM«C 4 10 MOVE LINeNUM«C TO LIN=NUM
GO TO OTENp, ACD & TO TRCT,.
'MOVE INDATA (INPC) TO BUFFER (TRCT), LYN2 (TRCT).

OTEND, EXIT,

. CHK=CODE,

EKM 26=FEB=75 08135
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69¢

70
70a
70b

71
718
71b
71c
714

72
72a
72b
72¢
724
712e
72t

73
73a
73b
73¢
73d
73e
73¢

74

75
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ADD § TO TRCT, MOVE PRECecOD TO BUFFER (TRCT), LYN2 (TRCT),

PERFORM OTPOS THRU OTEND,
MOVE INDATA (INPC) TO NMBR (1),
PERFORM INPCS, PERFORM 0OTpOS THRU OTEND,
MOVE INDATA (INPC) TC NMBR (2), MOVE ZERD To VLCT,
CHK1,
ADD 1 TO VLCT, IF VLCT IS >» 21 GO TO CKER,
IF CUES (VLCT) = NUMR, GO TO PREC=END,
GO TO CHK1,
CKER,
MOVE P TO LYN3, MOVE NUMR TO NUMRY,
PERFORM wnf-ERR. MOVE *7°¢ TO BUFFER (TRCT),
SUBTRACT 1| FROM TRCT, MOVE *7* TO BUFFER (TRCT),
ADD § TO TRCT,
PREC=END, EXIT,
CHK=SEV,
COMPUTE PGEeNUMeC = PGE=NUMwC 4 10, MOVE PGE=NUM=C
TO pGE«NUM, MOVE 10 TO LIN=NUMeC,
MOVE LINeNUM=C TO LIN«NUM, PERFORM WRT},
App 1 TO NMEG,
CHK=SEV=END, EXIT,
NEWSECT,
MOVE 1 TO INDX, MOVE 1 TO NP,
PERFORM MOVE=NAM 7 TIMES, IF NAMCHK Is NOT = TO

NEWSECT’ AND NAMCHK 1§ NOT = TO *N?727272?22?° AND NAMCHK IS

25480

75a
75b
75¢
754d
75e

76
764
76b
76¢c

77
77a
77b
77¢
174

78

79
719a
79k
75¢
79d

80O

81

Bib

Ble
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COBOL PROGRAM
NOT = TO *27227777° PERFORM CHK=DIGITS THRU 81d
CHKwEND GO TO NEWwPGE=ERR, Ble

PERFORM GETePGE«NUM THRU GET=pGE=END, IF B1f

ERRwSWITCH = | MOVE 0 TO ERR«SWITCH GO TO CHK=AGAIN, 819
CONT=NEW=PAG, 82
MOVE 0 TO CC, MOVE PGE=NUM TO LYN3, WRITE TXTOT 82a
FROM ER AFTER POSITIONING CC, 82b
MOVE 10 TO LIN=NUM=C, MOVE LINeNUM=C TO LIN=NyM, 82¢ |
NPGE1, 83 !
IF INDATA (INPC) = PREC=COD PERFOURM INPOS GO TO TRY=1, g3a |
PERFORM INPCS, GU TO NPGEj, 83b |
NEW=PGE=ERR, 84 f
. IF ERR=SWITCH = 0 MOVE *#s#% NEWPAGE ASSUMED ###* g4a |
TO LYN3 PERFORM WRT=ERR GO TQO CONT=NEW=PAG, 84b
MOVE 0 TO ERR=SWITCH, GO TO CHK=AGAIN, B4c
MOVE=NAM, 85
MOVE INDATA (INPC) TO CHECKER (INDX), PERFORM INPOS, 85a
COMPUTE INDX = INDX 4 1, 85b i
GET=PGE=NUM, 86
PERFORM SKPwBLNKS THRU SKpP«END, IF INDATA (INPC) = CARRET g6a
MOVE 1 TO ERR=SWITCH GO TO GETPGE=END, MOVE SPACES TO g6b
NAMCHK, MOVE 1 TO INDX, PERFORM MOV=DIG THRU MOVeDIG=END, 86¢ |
IF ERR«SWITCH & | GO TO GET=PGE=END, MOVE 1 TO NUM, 86d
PERFURM CHK»CHAR THRU CHK=CHAR=END, IF 86e
. ERR=SWITCH ® 1 GO TD GET=PGE=END, B6E
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PERFORM MOVeNUM THRU MOVeNUM=END,
GET«PGE=END, EXIT,
MOVeNUM,
MOVE ZEROES 70 PGE«NUM, MOVE NUM TO NUM«CHAR,
MOVE 1 TO INDX, COMPUTE NUM = 129 = NUM=CHAR, PERFORM
MOVeNUM=2 NUMeCHAR TIMES,
MOV=NUM=END, EXIT,
MOV=NUM=2,
MOVE CHECKER (INDX) TO BUFFER (NUM),
COMPUTE INDX = INDX ¢ 1, cOMPUTE NUM = NUM + 1,
MOVeDIG,
MOVE INDATA (INPC) TO CHECKER (INDX), IF INDX > 5

‘ MOVE 1 TO ERR®SWITCH GO TO MOV=DIG=END,

PERFORM INPOS, COMPUTE INDX = INDX + y, IF
INDATA (INPe¢) ® CARRET OR BLNK ¢OMPUTE INDX = INDX = 1
GO TO MOVeDIGeEND, GO TO MOVeDIG,

MOV=DIG=END, EXIT,

MOV=CHAR,
MOVE INDATA (INPC) TO BUFFER (INDX), PERFORM INPOS,
COMPUTE INDX = INDX + 1,

CHK=DIGITS,
IF INDATA (INPC) NOT = BLNK MOVE 1 TO ERR=SWITCH
GO TO CHK=END,

PERFORM GET~PGE=NUM THRU GET=PGE=END,

. CHK=END, EXIT,

EKM 26=FEB=75 08§35
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869
87
88

B8a

88D

88c
89
90
90a

90p

91e
92
93
93a
93b
94
94a
94b
94c

95
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SKP=BLNKS,
PERFORM INPCS, IF INDATA (INPC) NOT
= BLNK GO TC SKP=END, GO TO SKP=BLNKS,
SKP=END, EXIT,
BLK=BCK,
MOVE 123 TO INDX,
BEG,
IF BUFFER (INDX) NOT = BLNK GO TO LATT,
COMPUTE INDX = INDX = i, 6O TO BEG,
LATT,
IF INDX = 123 GO TO BLKeEND, COMPUTE INDX = INDX + 1,
MOVE HEX00 TO BUFFER (INDX),
BLK=END,
CHK=CHAR,
IF CHECKER (NUM) < *0f OR CHECKER (NUM) > *9°
MOVE § TO ERRe*SWITCH GO TO CHK=CHAR=END,
COMPUTE NUM = NUM + 1, IF NUM IS NOT GREATER THAN INDX
GO TO CHK=CHAR, COMPUTE NUM = NUM = 1,
CHK=CHAR=END,
WRT=TAPE,
MOVE LINeNUM TO ECH4,
WRITE FORMF FROM OUTBUF, WRITE TXTOT FROM ERi AFTER
POSITIONING CAR, MOVE SPACES TO ER2,
MOVE SPACES T0 TXT, MOVE 0 TO TRCT,

ADD 1 TO NCERC,

25480

96
96a
96b
97
98
98a
99
99a
99b
100
100a
100b

101

102
102a
102b
102¢
1024

103

104
104a
104b
104c
1044

104e



EKM 26=FEB=75 08335

COBOL PROGRAM

FND=CAR=RET,
IF INDATA (INPC) = CARRET GO TO CRi, PERFORM INPOS,
GO TO FND«CAR=RET,

CR1,
PERFORM INPCS,

CAR=RET=END, EXIT,

MOVeLINE,
IF TRCT > 122 GD TO MOV=END,
IF INDATA (INPC) = CARRET PERFORM INPOS
MOVE *#%# UNEXPECTED CARRIAGE RETURN ##»* TO LYN3
PERFORM WRTeERR GO T0 NXTeLIN,
IF INDATA (INPC) NOT = TAB=CHAR ADD 1 TO TRCT
MOVE INDATA (INPC) TC BUFFER (TRCT) PERFORM INPUS
GO T0 MOVe=LINE, FERFCRM INPOS,

MOV=END,

SEXTION,
MOVE 1 TO INDX, MOVE SPACES TO NAMCHK,
PERFORM MOVE<NAM 7 TIMES, IF NAMCHK I§ NOT = TO
*SECTION' AND *85772772272° AND "?27277272°
PERFORM CHKeDIGITS THRU CHK=END GO TO PGE=ERR,
PERFORM GET«FGE«NUM THRU GET=PGE=END,
IF ERR=SWITCH & | MOVE 0 TO ERReSWITCH GO TO CHK=AGAIN,
ADD § TO NMEG,

CONT=PAG,
MOVE 0 TO CC, MOVE PGEeNUM TO LYN3,

12

25480

105
105a
105b

106
106a

107

108
108a
108b
10g¢
1084d
108e
108¢€
108g

109

110
110a
110b
110c¢
1104
110e
110¢
1109

111

l1lla
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COBOL PROGRAM

WRITE TXTOT FROM ER AFTER POSITIONING CC,
PERFORM FND=CAR=RET THRU CAR=RET=END, GO TO NXT=LIN,
MOV=TXT,
MOVE SPACES TO TXT,
MOVE 0 TO TRCT, PERFORM MOVeLINE THRU MOV=END,
MOVeTXTw1,
MOVE 129 TO INDX, PERFORM MOVeCHAR 4 TIMES,
MOVE SPACES TO NAMCHK, MOVE LIN=NUM TO NAMCHK,
MOVE 1 TO NUM, MOVE 4 TO0 INDX,
PERFORM CHK«CHAR THRU CHK=CHAR=END, IF ERR=SWITCH = 1
MOVE 0 TO ERR=SWITCH PERFORM FND=CAR«RET THRU
CAR=RET=END MOVE *##% INVALID LINE NUMBER #x*
. TO LYN3 PERFORM WRT=ERR GO TO NXT=LIN,
MOVE TXT TO LYNMNE,
IF BUFFER (1) NOT = PREC=COD GO TO VAL=PREC,
IF BUFFER (2) & *Me CR ¢?¢ GO TO CHK=MOY=SYN,
IF (BUFFER (2) = *D* OR *2¢) AND (BUFFER (3) NOT = BLNK)
GO TO CHKepEL, IF BUFFER (2) = *D* OR *?* GO TO VAL=PREC=i,
VAL=PREC,
MOVE 0 TO TRCT, PERFORM PREC=COD«CHK THRU CODeCHKEND,
PERFORM BLK=BCK THRU BLK=END,
VAL=PREC=1,
IF INDATA (INPC) NOT = CARRET MOVE
*#%% LINE TOO LONG = TRUNCATED ##%* TQ LYN3

‘ PERFORM WRT=ERR PERFCRM FNDeCARRET THRU CAR=RETeEND

13

111b
1i1c

112
112a
112b

113
113a
113b
113c¢
113d
113e
113¢
113qg
113h
1134
1133
113K
1131

114
114a
114b

115
115a
115b
115¢
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PERFORM WRT<TAPE ELSE PERFORM WRT«TAPE PERFORM INPOS,

NXT=LIN,

MOVE INDATA (INPC) TO INDATE,

IF INDATE = CARRET PERFORM INPOS GO TO NXT=LIN,
IF INDATE NOT = PRECeCOD GO TO MOVeTXT,

PERFORM INBCS,

MOVE INDATA (INPC) TO INDATE,

IF INDATE = *S° OR *?° GO TO SEXTION,

IF INDATE s N’ OR *7¢ GO TO NEWSECT,

MOVE SPACES TO TXT,

MOVE PREC=CCD TO BUFFER (1), MOVE i T TRCT,

PERFORM MOVeLINE THRU MOVEND, GO TO MOV=TXTwi,

. CHK=MOVeSYN,

MOVE SPACES TO NAMCHK, MOvE | TO NUM, MOVE 4 TO INDX,

MOVE LINeNUM=2 TO NAMCHK PERFCRM CHK=cHAR THRU CHK=CHAR=END,
IF ERR#SWITCH = | MOVE ERR=SWITCH TO ERR=SWITCH=2 MOVE 0 TO
ERR=SWITCH MOVE *##&# INVALID ENDING MOVE LINE ###e¢ TO LYN3
PERFORM WRT=ERR,

MOVE SPACES TO NAMCHK, MOVE i TO NUM, MOVE 5 TO INDX,

MOVE PGE«NUNe2 TO NAMCHK PERFORM CHK«CHAR THRU CHK=CHAR=END,
IF ERR=SWITCH = 1 MOVE ERR«SWITCH TC ERR=SWITCH=2 MOVE 0 TO
ERReSWITCH MOVE f«#% INVALID FINAL PAGE NUMBER ###® TO LYN3
PERFORM WRTeERR,

MOVE SPACES TO NAMCHK, MOVE | TO NUM, MOVE 4 TO INDX,

MOVE LINeNUMN®3 TO NAMCHK PERFORM CHKkeCHAR THRU CHg=CHAR=END,
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EKM 26=FEB=75 08335
COBOL PROGRAM

IF ERReSWITCH # 1 MOVE ERR<SWITCH TO ERR=SWITCH=2 MOVE 0 TO
ERR=SWITCH MOVE *### INVALID MOVED TO LINE NUMBER ###¢ TO
LYN3 PERFORM WRT*ERR,
IF ERR=SWITCH=2 NOT = 0 MOVE 0 TO ERR=SWITCHw=2
MOVE SPACES TO TXT GO TO NXT=LIN,
IF RETURN-CCDE NOT = 8 MOVE 4 TO RETURN=CODE,
GO TO VALwPREC=1,
PREC=COD=CHK,
IF TRCT > 122 GO TO COD«CHK=END, ADD § TO TRCT,
IF BUFFER (TRCT) NOT = PREC«COD GO TO PREC=CODeCHK,
ADD 1 TO TRCT, MOVE BUFFER (TRCT) TQ NMBR (1),
ADD 1 TO TRCT MOVE BUFFER (TRCT) TO NMBR (2) MOVE ZERO 10
VLCT, PERFOCRM CHK1 THRU PRECeEND, GO TO PREC=COD=CHK,
COD=CHK=END, EXIT,
CHK=DEL,
MOVE SPACES TO NAMCHK, MOVE 1 TO NUM, MOVE 4 TO INDX,
MOVE LIN«NUM=2 TO NAMCHK, PERFORM CHK«CHAR THRU
CHK*CHAR®ENDs IF ERR®SWITCH ® 1 MOVE 0 TO ERR=SWITCH
PERFORM FND«CAR=RET THRU CAR=RET=END
MOVE ®w## INVALID ENDING LINE NUMBER #%##* TQ LYN3
PERFORM WRT=ERR GO TO NXTeLIN, GO TO VAL=PREC=1,
PGE=ERR,
IF ERReSWITCH = 0 MOVE *#%% SECTION ASSUMED ###* TO LYN3
PERFORM WRI=ERR GO TO CONT=PAG,

MOVE 0 TD ERR=SWITCH,
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EKM 26«FEB~75 08335
COBOL PROGRAM

B
CHK=AGAIN,
MOVE f¥#% INVALID = LINE TGNORED ###%¢ TO LYN3,
PERFORM WRT*ERR, PERFORM FND=CAR®RET THRU CAR=RET=END,
IF INDATA (INPC) NOT = PREC=COD GO TO CHK=AGAIN,
PERFORM INBCS,
IF INDATA (INPC) = *S* DR *?° GO TO SEXTION,
IF INDATA (INPC) = *N* OR *2° GO TO NEWSECT,
GO TO CHKeAGAIN,
INPOS,
ADD 1 TO INPC,
IF INPC IS > TRCS
MOVE 1 T€ INPC,
‘ MOVE 0 TQ TRCS,
MOVE 0 7€ TIN,
PERFORM REDIN THRU REDEND,

PERFORM TRNSLAT THRU TREND VARYING TRCT1 FROM { BY 1 UNTIL TIN
18 NOT = O,

WRT1,
MOVE PGE=NUM TO LYN3, WRITE TXTOT FROM ER AFTER
POSITIONING CCy MOVE SPACES TO ER,
WRT=ERR,
WRITE TXTOT FROM ER AFTER POSITIONING CC,
MOVE SPACES TO ER, MOVE 8 TO RETURNeCODE,

TRNSLAT,

ADD 1 TO TRCS,
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EKM 26=FEB=75 08835

COBOL PROGRAM

MOVE INDATA (TRCT1) TO INDATA (TRCS), INDATE,
IF INDATE = BACKSPAC AND TRCS = 1 SUBTRACT 1 FROM TRCS
SUBTRACT 1 FROM TRCT GO TO TRIP,
IF INDATE = BACKSPAC SUBTRACT 2 FROM TRCS GO TO TRIP,
IF INDATE = SWITCH=CODE OR STOP=CODE OR FEED=CODE
OR STOP=TRANS
SUBTRACT | FROM TRCS GO To TRIP,
IF INDATE = REFCODE MOVE CARRET TO INDATA (TRCS) GO TO TRIP,
TRIP,
IF INDATE NCT = HEX00 AND 200 > TRCTi{ GO TO TREND,
MOVE TRCS TO TIN, IF INDATE = HEX00 SUBTRACT 1 FROM
TRCS, ADD TRCS TO NUCH,
TREND, EXIT,
REDIN,
READ MTSTP INTO ITXT AT END GO TO KLOSER,
ADD 1 TO NIRC,
REDEND, EXIT,
KLOSER,
MOVE SPACES TO ER%,
MOVE NUCH TC REFRM2,
MOVE REFRM2 TO CDNO,
MOVE * NUMBER Op CHARACTERS PROCESSED® TO DUMP,
WRITE TXTOT FROM ER1 AFTER POSITIONING CAR,
WRITE MSG FROM ER1 AFTER POSITIONING CAR,

MOVE SpACES TO ER1,

17
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EKM 26=FEB=75 08135 25480

COBOL PROGRAM

MOVE NIRC TC REFORM, 131n

MOVE REFORM TO CDNC, 1314

' MOVE * NUMBER OF RECCRDS READ* TO DUMP, 1313
; WRITE TXTCT FROM ER) AFTER POUSITIONING CAR, 131k
WRITE MSG FROM ER1 AFTER POSITIONING CAR, 1311

MOVE SPACES TO ER1, 131m

MOVE NORC TC REFORM, 131n

MOVE REFORM TO CDNO, 131c

' MOVE * NUMBER OF RECCORDS WRITTEN® TO DUMP, 131p
WRITE TXTOT FROM ER1 AFTER POSITIONING CAR, 1319

WRITE M8G FROM ER1 AFTER pOSITIONING CAR, 131r

MOVE SPACES T0 ER1, 131s

.’ MOVE NMPG TC REFORM, 131t
MOVE REFORNM TO CDNO, 1314

MOVE * NUMBER OF PAGES PROCESSED* TO DUMP, t 131v

WRITE TXTOT FROM ERy] AFTER POSITIONING CAR, 131w

WRITE MSG FRCM ERi1 AFTER pPOSITIONING CAR, 131x

MOVE SPACES T0 ERy{, MOVE *END OF PREPROCESSOR RUNf¢ TO DUMP 131y

WRITE TXTOT FROM ER1 AFTER POSITIONING CAR, 1312

WRITE MSG FRCM ER1 AFTER POSITIONING CAR, 13lae

CLOSE CHNGE, LISTING, MTSTP, MESSAGE, 131aa

STOP RUN, 131ab

WRITE TXTOT FROM ER) AFTER POSITIONING CAR., 13lac

WRITE MSG FROM ER{ AFTER POSITIONING CAR, 131ad

‘ MOVE SPACES TO ER1, 131lae

18




EKM 26=FEB=75 08135 25480
COBOL PROGRAM

MOVE NIRC TC REFORM, 131at
MOVE REFORM TO CDNO, 131ag
MOVE ¢ NUMBER UF RECORDS READ® TO DUMP, 131an
WRITE TXTOT FROM ER1 AFTER POSITIONING CAR, 13124
WRITE MSG FROM ER1 AFTER POSITIONING CAR, 131a4
MOVE SPACES TO ER1, 131ak
MOVE NORC TC REFORM, 131al
MOVE REFORM TO CDNO, 131am
MOVE * NUMBER OF RECORDS WRITTEN® TO DUMP, 131an
MOVE TXTOT FROM ER{ AFTER POSITIONING CAR, 131a0
WRITE MG FROM ER1 AFTER POSITIONING CAR, 131ap
MOVE SPACES TO ER1, 131aq
. MOVE NMPG TC REFORM, 131ar
MOVE REFORM TO CDNO, 131as
MOVE * NUMBER OF PAGES PRDCESSED® TQ DUMP, 131at
WRITE TXTOT FROM ER1 AFTER POSITIONING CAR, 131au
WRITE MSG FROM ERL AFTER POSITIONING CAR, 131ay
MOVE SPACES TO ER1, MOVE *END OF PREPROCESSOR RUN® TO DUMP, 131ay
WRITE TXTOT FRUM ER1 AFTER POSITIONING CAR. 131ax
WRITE MSG FROM ERi{ AFTER POSITIONING CAR, 131ay
CLOSE CHNGE, LISTING, MTSTP, MESSAGE, 131az
STOP RUN, 131pe@

19
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COBOL PROGRAM

(J2548B0) 26«FEBw75 08335311 Titles Author(s); Elizabeth K,
Michael/EKMy pistribution; /WEC( [ ACTION ) ) RWW( [ INFO=ONLY ] ) HGL(
[ INFO=ONLY ) ) DSM( [ INFO=ONLY ] ) 3 SubeCoOllectioOns: SRI=ARCy; Clerk:
EKM} Crigint < MICHAEL, AFTAPE.NLS;6: >; 25*FEB=75 11303 EKM
Fr3) #sesy




MEH 26«FEB=75 08139

My NLS Initial File The Way it Was 2/26/75,

L A 2 R R R AR R R Rl A e e R S A SRS RS s R L

LINKS

*##% (journmal) Documents

#%%% (author) My journal entrjies

##4% (messageirddtrzt) In messages not sorted

#¥¥% (mMhisydbtzf) Message history

##%% (letterizaf) Letter format

###% (mMemoizgf) Meme format

#%%x# (Jindex) Journal Indices

#%x% <cdocymentation,help,> NLS Help

¥¥x% <leavittrarc,work> Current ARC peoOple) titles, room, ext,
##%% <leavittesarcshome> Current ARC peOplej home addrs, phone

BN B o 3 A 303 R 0 3 3 0 300 30 3 3 5 4 3 00 R 3 00 0 3 0 3 36 0 3 5 A0 3R 9 3 3 36 3 3 36 36 3 3 30 06 4 3 3 3 306 4 38 3 3 30

(Journal) Journal documents (most recent first)

JHE 25«FEB=75 228121 25478

THE BASIC TNLS=8 COURSE QUTLINE
Locationi (HJOURNAL, 25478, 1iw)
#uxeuNote; [ INFOmONLY ] #4#%x#

Commentss This {s a newly revised version of the first course
in NLS, designed by ARC to be minimal;y complex and yet contain
the commands necessary to enable a user to enter, edit, and
'majl® text, Course completion time ranges from 1/2 to 2 days,
Printed coples are avajlable from Trainers, Feedback, or JHB,

JHE 25«FEB=75 21151 25477

TNLS COURSE CUTLINE #2: INTRODUCTION TO STRUCTURE AND VIEWING
Locationy (HJOURNAL, 25477, 1:w)

¥xexeNOotey [ INFO=ONLY ] »#w¥uw

Commentst This 1Is the outline for the second TNLS coyrse which
introduces NLS structure (hlerarchical) and speclal tools for
viewing structured information (*view specs’), It is derived
from the TNLS Courses master file which econtains 5 graduated
course levels (py filtering on statement name keys whigh are
then turned off for printing), This distribution is to KWAC
and ARC; printed coples are avallable from Trainers or by
request to myvself or Feedback,

JDH 25«FER=75 20151 25478

25481

d4a

4al

4b

4b1



MEH 26=FEB=75 08339

My NLS Initial File The Way it Was 2/26/75,

Journal Cuteoff

Message: The cut=o0ff for joyrnal submission in the machine
changeover is Friday morning at 10330, 1Items sent after that time
on the SRI=ARC maechine will likely be lost, Items sent from
Office~1 after about 93130 AM Friday to people on this machine will
net be delivered until atter we are up at BgN,

#xuneNotesl [ ACTICUN ] #%uxs

RWW 25«FEB#75 10802 25470

Invitation to an Irish Wake and Birth Shovwer

Message! On Frlday at noom dumps will begin in preparation for the
move over the weekend to RBN, Update NLS files before than, Any
work done on ARCS machine after that dae that results in file
changes will require individual responsibility to move them
acress,

At 13830 there will be a short course in how to use ELF etc,
followed by an Irish wWake for our good and reliable friends,
Tasker, PpP 10, and Dataproducts Printer and WelcCome for our new
triends, Lire Processor, ARFPANET, and ARPANET Tenex pusher, We‘ll
need the lubrication to make the world wefll face on Monday run
smooth, 8See you there, Dick

snuyseNOtey [ ACTION ) #ewus

JBP 24~FEB=7S5 22135 25453

Journal Citations vs, ARPA Network Standards

Messagei it might be useful to cite the ARPA networkK standard for
message headers for reference dyring the discussion of new journal
headers, The reference is RFC 561 <,18516,>, =~jon,

#uuxd¥Notel [ INFOWONLY | ##d#xs

RLL 24=-FEB=75 15104 25451

*Final’ citation template wWith complete discussion,
Location; (HJOURNAL, 25451, 1;3vw)

#xxuuNote: [ INFOONLY ] #edxs

Commentsi the template will be alse journalized as a separate
item,

This has beéen approved by all and thus is the desired and
off{cial format, At the moment no move is being made to Change
current citation to this new form,

This is 2180 example 0f cooperative design; many people were
inyolved and many cycles were made in the process of developing
this format,

‘ (aythor) Joyrnal docyments aythored

25481
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MEH 26<FEB=75 083139

My NLS Initial File The way it Was 2/26/75,

MEH 24=JAN=75 09338 23809
Workstation Eaquipment Reference Manual
Locatien; (HJOURNAL, 23809, 1:w)
#xxueNotey Author Copyswséss

Commentsy This is the journalized version of the Workstation
Equipment Reference Manual, 0Offline copies are available at
SRI=ARC,

MEH 22«JAN=75 143154 25182
Equipment Status Summary
Location; (HJOURNAL, 25182, 1iw)
#¥nexeNote; Author CoPyss#ss

JCN MEH 3=JAN=7S5 163102 24992

Current ARC FrO0ject and Oyerhead Charge NuMpers
Location: (CJOURNAL, 24992, 1iw)

¥x#xeNote! AUthOr Copy#ééss

MEH 15=NOV=74 10104 24523

NSWi: ISU 74=132 Schedyle F Revised and Updated
Locationt: (MJOURNAL, 24523, 1:iw)

¥kedNoter AUthor Copy##kss

MEH 6«NOV=74 17139 24431

My Thoughts about Recording Written Dialogue, and a Suggestion,
Refy 24393, 24404,

Location! (MJOURNAL, 24431, 1:iw)

##eeaNotey AUthorl Copyessss

MEH 6=NOVe74 17328 24430

My thoughts about recording dialogue, and & suggestjion: regi
24393, 24404,

Locationy (MJOURNAL, 24430, 1liw)

##xuulNoter AULhOr COPyw###ss

MEH 24=0CT=74 14101 24313

Line ProcessOr Protocol
Locationi (MJOURNAL, 24313, liw)
*#ueeNotel AUthor Copys#skss

SRI=ARC 16=CCT=74 16822 23912
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MEH 26=FEB=75 (08:39

My NLS Initial File The Way it wWas 2/26/75,

NLS=8 Command Summary [as of 6=0CT=74)
Location: (MJOURNAL, 23912, 1iw)
«xsuuNote; Authol CoDy#ssss

MEH 1=0CT=74 10323 24110

Lineprocessery Summary of My Sept 74 Trip to SRI=WASH to Debug the
Their Workstation

Locations (JJOURNAL, 24110, 1:w)

#sxxeNote; Author Copysssxs

MEH 13=SEP=74 06146 23963

OFFICE=1, The Equipment We INnitially Started wWith,
Locations (HJOURNAL, 23963, 1:w)

#¥suuNotei Author Copy##séa#

SRI=ARC S5«SEP=74 19156 31039

Location: (HJOURNAL, 31039, 13w)
#eeueNote; AUtNOr Copy#*sss

Comments; This i{s a brief description of the ways in which the
new version of NLS differs from the p1d (NLS=7), It wil) be
discussed at length during the Architect’s Seminar, It’s being
sent to you now in case you might have & chanCe to look at it
before the meeting, for example, on the plane, Have a good
triPosns

MEH 5«AUG=74 13313 23734
Lineprocesser, SKI purchése,
Location; (GJOURNAL, 23734, 1;w)
#euweNotey Author CopPyws*ss

MEH 15=JUL=74 08152 23621

PDP=10, reguest to charge CoMputer Maintenance and Supplies to
Contingent Account 9602,

Lecation: (GJOURNAL, 23621, 1liw)

#¥¥xpuNotel Author Copyss#as

MEH 15«JUL=74 08344 23620

Hugson Institute,Letter to Saul LeVY reguesting assistance to
contact Saul Amarel, to obtaln his permission to connect Hudson
Institute te the RutgereTip,

Locationt (GJOURNAL, 23620, 1:i¥)

25481
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MEH 26=FEB=75 08339 25481
My NLS Initial File The Way {t Was 2/26/75,

*#epuNotes Author CoPvex#ss
5n

SRI=ARC 10=JUL=74 10314 22127
Quarterly Management RepoOrt 10
Locationy (GJOURNAL, 22127, 1:w)
#¥x#Noted AUtNOr Copy##iss
50

MEH S=JUL=74 16124 213535

Lineprocesscr paper for final report,

Locationy (GJOURNAL, 23535, 1:w)

#xeeeNotes Author CopVyssss s
P

Commentss DIRK:

This is the updated Lineprocessor paper, I did not get a

chance teo have the diagrams redone, I will leayve them with the

changes rarked, on you desk, along with a nhard copy of this

file, The paper needs to be proofed, and edits read in, I

willl be on vacation until July 15, &See you then,

c.omartinou Spl

. MEH SwJUL=74 15352 23534
Drum Comparisons
Location; (GJOURNAL, 23534, 1iw)
#eeueuNote: Author COPy#u#ss
54

MEH S«JUL=74 123137 23531
Hugson Office~]l Connection, Rutgers TIP Connection,
Location; (CJOURNAL, 23531, 1;3w)
H¥eusNotel Author Copy#s*a¥
Sr

MEH 5«JULe74 122131 23530

PDPwli DLI11E justification

Locationy (GJOURNAL, 23530, 1iw)

¥uendNoter AuthDor Copy##éss :
s

Comments; DICs

This Meme, @&nd theé ANTS one, are just to Complete purchasing

files, the eguipmeént has been ordered long ago,

seamartin,, 581

MEH S5«JUL=74 12315 23529
FDP=11 ANTS Interface, justification,
‘ Location; (GJOURNAL, 23529, 1:w)




MEH 26=FER=75 08139 25481
My NLS Initial File The way it Was 2/26/75,

##anuNote] Author Copy###s#
5t

MEH 27«JUN=74 11122 30902
TIP connection for Hudson Inst,
Location: (GJOURNAL, 30902, 1iw)
#xsedNote: Author Copys#sss
5u

MEH 25«JUN=74 23:58 23474
Office=1, Memo to B Wing, Explanation for request to add memory,
Lecationt (GJOURNAL, 23474, l:iw)
#xanuNote; Author Copys##sus
S5y

MEH 25=JUNe74 22349 23473
PROMS, Meme ypdate #2, Explaining request to purchase On Ovelhead,
Locationy (GJOURNAL, 23473, liw)
#xuuuaNote; AUthOr COPys##s#
Sw

MEH 25=JUN=74 21124 23472
PROMs, Memo 23451 update, Explanation to purchase On overnead,
. Locationt (GJOURNAL, 23472, 15w)
##dneNote: Author Copy#¥*s#
5%

MEH 25«=JUN=74 12120 23461
PROM, Memo to Bob Wing eXplaining request to purchase On OVerhead,
Locationt (GJOURNAL, 23461, 1:w)
#¥nxuNotet Author Copyssses
S5y

MEH 25«JUN=74 08118 23455
Office=1, MFel10, Purchasing Explanatijon,
Location; (GJOURNAL, 23455, 1;3w)
#uxxeNote; AUthol Copysssss
5z

MEH 24=-JUN=74 213154 23450
Hudson Institute, walden’s approval to connect to Rutgers TIP,
Locationy (GJOURNAL, 23450, 1iw)
#xeuuNotet AULNOTr COPy###x#
5a@

MEH 24~JUN=74 21123 23449
PDP»10, 3CI and IBM visitors: discussion about wOrd conyersion and
arehiving,

. Location: (GJOURNAL, 23449, 1liw)




' MEH 26=FEB=75 08339

My NLS Initial File The Way {t was 2/26/75,

#eupeNotey AUthor Copysssses

MEH 24«-JUN=74 17317 2344¢
PDPw=10, buyeout, what we npeed to do by Thursday june 27,
Locationi (GJOURNAL, 23446, 1:w)
#rueeNotes Author Copysssss

\

MEH 24=JUN=74 17135 23447

PDP=10, Buyeout, wWhét we need to do by Thursday June 27,
Locationg (GJOURNAL, 23447, 1:w)

exxueNote; Author COPy#¥sus

MEH 24~JUN=74 16132 23445

PDP=10, letter from DEC conf¢irming buy=out price and rent if we do
not buy,

Locationt (GJOURNAL, 23445, 1:w)

#¥xseNote! Author Copyw*s¥ss

MEH 24«JUNe74 12116 23437

VISITORS, subject; Evaluation of PDF=~10 Equipment to be
Transfered,

Location: (GJOURNAL, 23437, 1:w)

seexuNote; Authol Copyésiss

MEH 24=~JUN=74 08347 23434

Location; (GJOURNAL, 23434, 1iw)
#exneNote; AULNOr CoOPyw#u#ss

MEH 30«MAY=74 08339 23162

Cggice=l, Line ScanNner bugs FeQuest tO £iX,
Location; (GJOURNAL, 23162, 1iw)

#¥#exruNotel AUuthor COpys#sss

Comments: Jimi This is the request to Tymshare to f£ix the-
Line=Scanner bug that pervents Bel) Canada from inputing
cassette throuah their MuX link, John Swarbrick (Tymshares
Service Mgr) sald they would correct ASAP,

MEH JHB KIRK 16«MAYw74 14345 23023
lineprocesser feedback
Locationy (MJOURNAL, 23023, 1iw)
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MEH 26«FEB=75 083139

My NLS Initjal File The way it Was 2/26/75,

#uxusNotes Author Copyvsssss

MEH 15=MAY=74 083128 23002

Majntenance, Request to extend our PDP=10 contract,
Locationy (MJOURNAL, 23002, 1l:w)

sxsuxNote; Author COPyg##us

MEH 15-MAY=74 083103 23001

Maintenance, TyYmshare Quote Request, Changes to PDP=10/11 List,
Loeation: (MJOURNAL, 23001, 1:%w)

¥auuuNote! AUthor Copys¥s #

MEH 10=MAY»74 15357 22955

StudY Regquest Aprroval, Change Reguest For Spring (74) Quarter,
Locationy (MJOURNAL, 22955, 1iw)

#exseNote)] Author Copy#ssss#

MEH 10«-MAY=»74 08:58 22948

Maintenence, Tymshare Quote Regquest, REVISED, PDP=10/11,
Message; This is journal jtem 22921 revised, it has a updated
PDp»11 eqguipment 1list,

#xussNotey Author Copy#ssss

MEH B=MAY=74 16357 22921

Majintenance, TymShare Quote Request, PDP=10/11,
Locationy (MJOURNAL, 22921, 1l;w)

*xuunuNotes Author Copyws#ss

DIA DCW MEH 15=APR=~74 163154 22737

ARC Facility, Wnhat To 40, RecoOmmended Actions By Task Group Number
24

Locationit (LJOURNAL, 22737, 1:iw)

#¥xuuNote! AUthOr Copy¥a¥us

MEH 15=APR=74 16i18 22732

ARC Facility, some possible confligurations,
Locationy (LJOURNAL, 22732, 1:iw)

#u%¥¥Notel Author Copy#*#s#

MEH 12=APR=74 223505 22724
Line Processor, a LP workstation at ARPA,

25481
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) MEH 26=FEB=75 (08339 25481
My NLS Initial File The way {t Was 2/26/75,

Location: (LJOURNAL, 22724, 1iw)

#xu¥Note; AUthoTl COPy##*u#
5ap

MEH 12=APR=74 17139 22723

Line Processors, avajilabiiity,

Locationy (LJOURNAL, 22723, 1iw)

#xsvuloter AUthor COPyw#sus .
aq

MEH 25«MAR=74 12123 22471

LINE PROCESSCORs Request for a holding aeccount,

Locationg (JJOURNAL, 22477, 1iw)

#xdudNote! Author Copy¥**#x# :
ar

MEH 22«MAR=74 10:154 22456
LETTER, To Professor J, D, Nicoud, Switzerland,
Location: (JJOURNAL, 22456, i.w)

#xeuuNote! Author Copy*#sss
S5as

MEH 15-FER«74 17:39 21954
. ARC Facility Costs, EDP=i0, 1974=76
Locatioen; (HJOURNAL, 21954, 1;w)

##eeeNote; Author Copysssss
5at

MEH 15=FEBe74 16318 21953
explanation ©f line processor shipment to Dept, 0f COmmerce
Location; (HJOURNAL, 21953, 1;w)
#¥exsNotey Author CoPy##s*ss
Say

MEH 18«FEB=74 17:36 21977
ARC Facjility Costs, PDP=10, 1974=76
Locatien; (HJOURNAL, 21977, 1:w)

#useeNotet: Author Copyessss
Sav

MFEH 11=-FEB=74 15108 21843
Dragtsman for Line Processor Lavout
Location; (HJOURNAL, 21843, 1;w)

#ekreNotel Author Copy#a#ss
S5aw

MEH BeFEB=74 15153 21842
Drastsman for Line Processor DeVelopment
. Locationy (HJOURNAL, 21842, 1iw)
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sxnpaNoter Authol CoPves#xs

MEH 25«JAN=74 17323 21618

ReGuesSt to leaSe two GE terminet teleprinters
Location; (GJOURNAL, 216lg, 1iw)

#expuNotel Autnor CoPy#s¥us

MEH 22=JAN=74 17:05 215558
TERMINALg TI's 733ASR

Locationt (GJOURNAL, 21556+ 11iw)
##u¥¥Note] AUthOr Copy#sssss

MEH 21=JAN»74 15304 21533
Terminal comparison, Hazeltine=Delta
Locationy (GJOURNAL, 21533, 1:1w)
##euuNoted Author Copy#####
5pe

MEH 16«JAN=74 11:50 21433
ENERGY, DEIS CC EQUIPMENT

‘ Locationt (GJOURNAL, 21433, 1iw)
sxuxpuNote) AuUthor Copy###ss

R P LTSS

5ha

MEH 4=JAN=74 16314 16958
CoMPCON 74, Letter to Session Chairman
Locationt (GJOURNAL, 16958, 1liw)
#euxuNotey AULhOT CoPy*a¥ex
5bb

MEH 4=JAN«74 15352 21292

Vide© Display, Hazeltine
Locationy (GJOURNAL, 21292, 1iw)
##xueNOtet! AULNOr COPy###us

Sbe

MEH 4=JAN=74 15142 21291
pro=log (PRCM Programmer)
Location; (GJOURNAL, 21291, 13w)
supusNotel AUthor Copysssy#
5bd

MEH 4eJAN=74 153137 21290

moter=gen
Locationt (GJOURNAL, 21290, 1:W%)
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##upuNote: Authorl Copywssws

MEH 4=JAN=74 08339 21283

LINE PROCESSOR, MEH IEEE ComPCon 74, MicroprocesSor Technolegy To
Extend The Utility of Compyter Peripherals

Location: (MJOURNAL, 21283, 1:w)

#xexeNoter Author CoPyss*ss

(message) In messages noOt soOrted
(mhis) message histoOry
L
SANDY

14=FER=78 1635=FST JORDAN at OFFICE=1! 1200 paud
Distributiont JOHNSON AT SRI=ARC, hardy at sri=arc, jordan
Recelved at: 14=FER=T75 16134:486

Sandy: I have gotten in touch with the salesman and he is
finally getting the paperwork started to ship it from WDC to
Ca, He promised me that he would do it ASAp, The only
thing he neecds is a letter confirming the order from our
Purchasing Department, whom I have already gotten in touch
with te handle it, He (the salesman) said he would get
right en it without waiting for the letter, Rita,

14=FEB=75 1329«PST JOHNSONg - 1200 baud
Distributioni JORDAN AT QFFICEe1, hardy
Received at; 14«FEB=?75 13329343

rita, what developments are there on getting the 1200 baud
terminette back here,,,martin says we will be needing it
very soon,,sandy

12=FEB=75 1000«PST HARDY: Missing Proberty
pDistribution: JOHNSUN, hardy, norton, watson, engelbart
Received ati {12=FEB=75 10:00;:17

sandyt

ASs youy khow, SRI Propery has been conhducting a property
inventory check of project 1868, The followiny is a list of
the profSerty they, and Rodneyr have nNot been able to find,
They are now waliting for use to declair where abouts
(stoldens, at home, ete)d,

Would vou please send a Journal item to ARC people to try to
locate,

thanks,,» martin,
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1) tape recCorder mode)l 230 ser #9040

2) tape recorder mode)l 124cs ser # 29935

3) mouse ser & 07

4) file cabinet model 18354 sri ser # g00106801
5) tape recorder model tcl26 ser # 10372

6) tZ terminal mode)l 725 property tag # g00112045
7) miniture joystick model x2438

R) meyse property tag #g59190017

11*FEB=75 1417=PST HARDY: My computer room Phone extention

Distribution: JOHNSCN, hardy
Received at! 11=FEB=75 14117140

Please have it disconnected,
thanks
||martino B

11=FEB=75 1006=FST HARDY! LP documentation for Maj Lloyd at
the Pentagon,

pistribution: JOHNSON, hardy, norton, watsen, bair, irpy
received at: 11=FEB=75 10106320

Sandy!

Would you please send a copy of "WORKSTATION EQUIPMENT
REFERENCE MANUAL" and "MICROPROCESSOR TECHNQOLOGY TO EXTEND
THE UTILITY OF COMPUTER PERIPHERALS" toj
Maj James Lloyd
AFDSC/XM Pentagon, wWash, D,C,, 20301,

Thanks,,
cemartin,,

11=FEB=75 0943«FST JOHNSON} 1200 baud

pistributioen: HARDY
Received at: 11=FgB=75 091433137

rita {s handling {t,.,.will have more f£inal info this
afternco n, shez had trouble getting aa hold O0f the salees
people,,.but whold nice typing shouyld have it taken care oOf
today

{1=FEB=75 0938«PST JOHNSON}

Distribution: HARDY
Received at: 11=FER=75 093368342

the adm guys will come this aft or tomorro¥w morning,

10=FEB=75 1052-PST HARDY?! 1200 paud G,r TermiNet
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Distributjont JOHNSON, hardy, norton
Received at: 10-FEB=75 103:52;:16

Sandyi

Apparently no one has done anything apout getting the 1200
bayd G,E, termina) that Col Russel has at the ARPA office
moved to ARC,

Woyld you Please check with Rita for status, then do what
ever is still needed t0 gt it moved,

Thanks

.g'martin| L

10=FER=78 1008=PST HARDY: adm2 service
Distribution: JOHNSON, hardy, watson
Received at? 10=FEB=75 10308152

Sandy!

The two adm=2 displavs on the vellow table in the TasKker
cons{le area are not workKing, They have Keyboard troubles,
Woyld you please call the service rep and ask them to
repalr, Reguest they give you a date when they will come,
Thanks

sssMarting,

. 6=FEB=75 1514«PST HARDY: Data Media Displays
Distributiont JOHNSON, hardy
Received at: 6=FER=75 151143153

AS you knhow We recently recieved ejight Data Media displays
=out cf the 13 or so we have on order, PBe sure to log
their serial numbers i{n the book, I will give you charge
numbers later,

«amartin,,

4=FEBw75 1026=PST JOHNSON;
Distribuytion: HARDY
Received at; 4=FEB=75 10326305

0Ky, i sent request f£0r phone stuff and als® status request
for other previously reguested change,

4=FEB=75 0932«PST HARDY! Dial=wup Phones for our i1,
Distripution: JOHNSON, hardy, watson, {rpy, victor, andrews
Recelyved ati 4=FER=75 09132121

sandy:

Sometime ago we requested? our 10 data phone 329=8226 be

disconnect from the ring loop so we could connect it to our
‘ 11, Ring Loopt! when you dial any numper in the loop!
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‘

329=-8220 to 8226 i1f it {s busy vou automatically get
switched to the next number, hence you den't have to redial)
Could you check with the phone company to See if this has
happened, also request they disconnect 329~85224,5 from the
lo0p too,

seemarting,,

4=FEB=75 0812«PST HARDY} Door and Cabjinet LoCKkSs
Distributiont JOHNSON, hardy, feinler
Recelved at: 4=FEB=75 08312314

Sandy}

You Kind of have t0 Keep bugging maintenance t0 get them to
d0 things, would youy please Keep on top 0f them until we get
the locks installed?

thanks,.

ngqmartintn'

29=JAN=75 1105=PST HARDY! Drum papers for SCI
Distripution: JOHNSON, hardy
rRecelved at: 29=JAN=75 11305150

Sandy?
. Yesterday the temp gal copled some papers for that we must
send to Bob Burns at SCI, I put them in you in basket

stapled toQether with bobs name on them,
His address isi BoB Burns, 1801 Page Mill Rd, P,A,, 94304
Please se€nd, thanks,, martin,,

28=JAN=75 1440«PST HARDY: Locks for NC (P,.S5,).
DPistribution: UJOHNSON, hardy, feinler
Recejved at; 28=JAN=T75 14340349

Sandy1

1 forgot t0 mention that we also want to put locks on all
the file cabinets in the NIC room, Some already haye thenm,
We want the type that 1s built in (like the ones that are
already installed),

Please reguest these lOcks also, Thanks again

martin

28=JAN=75 1436~FST HARDY: Locks for NIC
Distribution: JOHNSON, hardy, feinler
Received at? 28mJAN=T75 14136342

Sandy:

Would you please call security? or maintenance? and reguest

they put two loecks on the NIC room J2028, The room has four
' doors, We want locks on only twoj one the door nearest the
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printer room, and the otner the door nearest Jeffs offjice,
We want a loCk without handle on the door nearest Jeff,
Please ask them to do as soon as possible and let me know
their reply,

thanks

martin

APPL

14«FEBe78 1635«FST JORDAN at OFFICE=1: 1200 Baud
Distribution: JOHNSON AT SRI=ARC, hardy at sri=arc, jordan
Received at: 14=FEB=75 16334148

sandy: I have agotten in touch with the salesman and he is
finally getting the paperwork started to ship it from WDC to
Ca, He promised me that he would d0 it ASAP, The only
thing he needs is a letter confirming the order from Qur
Purchasing Department, whom I have already gotten in touch
with to handle it, He (the salesman) said he would get
right on it without waiting for the letter, Rita,

14=FEB=75 1329«=PST JOHNSON: 1200 baud
Distributioni JORDAN AT OFFICE=1, hardy
Recejived at: 14=FEB=75 13129143

rita, what developments are there on getting the 1200 baud
terminette back here,,.,martin says we will be needing it
very soon,.sandy

13«FEB=75 1718«PST NORTON: ARC Applications Group Meeting
Friday 2/14

Distribution:t BAIR, LIEBERMAN, HOPPER, PETERS, ENGELBART,
FEINLER,, JORDAN AT OFFICE«1, ROETTER, JOHNSON, BONDURANT,
KEENEY,, HARDY, norton

Recejived at: 13=FEB=75 17118324=PST

We need to meet to d4iscuss our plans for the KWwAC Meeting
next week, We have a tentative agenda to g0 over, Als0O, the
organization of Applications as it is now shaping yp needs
discussion,

I*m planning £0r 1130 Friday in the conference room, I*d
1ike t0 hear from anyonNe who cannot Make it at that time, If
too manyr we can try to reschedule, Jim

1{0=FEB=75 1052=PST HARDY!: 1200 baud G,E TermiNet
pistributiont JOHNSON,; hardy, norton
recelived att 10=FEBR=75 103152316

Sandy!
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Apparently ne one has done anything about getting the 1200
baud G,E, termina)l that Col Russel has at the ARPA office
moved to ARC,

Wouléd you please check with Rita for status, then do what
ever i{s still needed to gt it moved,

Thanks

veemartin,,

7=FEBe78 0930«F5T BATIR at OFFICE=~1p Rough Syggestions for
KWC meet
Distribution: BRIGNOLI, bair, lieberman, hardy at sriearc,
norton
Received at: 7=FER=75 10:03:143

< BAIR;, ARCHMEET,NLS;2, >, S=FEB=75 20817 JHB 131}
Some Cff the TCp suggestions for the Architect’s Seminar (in
addition
to FGE's list)

>Training in DNLS for those whe wnat it

»Discussion of User Development, its role, and ideas
about the

service that can be provided:

>Training: review courses(?), explain the design and

plan
. User programs opération and training
>The amount of service to be provided
>the difference between training and user assistance
>The Feedback service operation and how much should
architects
intercept, and how direct inquiries to Feedback can be
coordinated with the arch,
>Discussion of support that ARC and Applicatjions can and
{8 planning
to provide
>The ARFA Net preoblems experiencesd and potential
solutions
>pDocuymentationy status, needs and plans
>Special ARC involvements, such as NSF (DCE), the DFCS
(DYN)
>0ffice=2 ?
>Equipment demo == local vendors and their wares (MEH)
Have vendors bring in equipment for demo, particularly
printers
>Marketing definition, plans and stratedy (RLL)
>Analysis, needs and possibpilities

5«FEBe75 0815~PST HARDY: Tymnet
Distributiont LIEBERMAN, PANKO, hardy, norton
‘ received aty 5=FER=75 0B315:55
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I would like t0 come but I am just tO bysy t0 get involved

at this time, Be suyre to ask them i{f it will be Full duplex

and what if any protocal will be required,

eeamartin,, 7b6a

4wFER=78 1638«PST JOHNSON:
Distribution: HARDY
Received at: 4=FER=T75 16138153 67

had te log in as you, the f£ine is in your directory then,
called bailey, =wsanday 7b7a

4=FER=75 1519=«PST LIEBERMAN: TYMSHARE visit
pistriputiont NORTON, BAIR, HARDY, PANKO, lieberman
received ati 4=FER=75 15119132 b8

JIM Nerton:, et als

Ray Panko and I will be visiting Tymshare FRIDAY, Feb 7 at
930 te discuss the TYmnet, Anyone else interested {n
coming? any prticujar guestions that you would liked asked?
ROBERT

(types of cuestjons we expect toask:

coste recurring, initial

. time= hOwW So0O0N,
effort= what really i{s neede to be doOne
reliability
capability) 7bga

3i=JAN=75 0815=PST HARDY: G.,E, 1200 Bauyd TermiNet,
Distributiont: JORDAN AT OFFICE=}], hardy
Received at: 31=JAN=T75 083153115 b9

Retaj;

No, 1 have not gotten & hold of Georde Rang9itch, If You

could handle it would be very helpful, You might want to

walt until abxout tuye of next week to give Russell a chance

to respond,

samarting, 7b%a

31=JAN=7S 0626=PST JORDAN at OFFICEeit 1200 Terminette
Distributiont HARDY AT SRI=ARC, jordan
Received aty 31«JANe75 063363116 7010

Martin: Were you able to get anold of George Rangitch or
should 1 call him, Rita, 7104

28 JAN=75 1746«PST HARDY: A Case For a Minute Man,

pistriecutions NORTON, WATSON, ENGELBART, hardy
‘ Received aty 28=JAN=75 173463138 7b11

17
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I wouyld like to Keep Fena Ochoca on after March 1 to help
with eperations and hardware things,

Speeificallys

1) Operate the PDP.11"s during normal work days

2) Assit with property control

3) Assist with purchase orders

4) Assit with hardware repairs and equipment seteups

I think he {s a very stable person quite suited for this
WOTrk

.'martinl.

28« JAN«75 1552«PST HARDY: TI 735 to L,A,
Distributiony JOHNSON, hardy, geoff
Received at: 28=JAN=75 15352333

sandy!

I1f we have one available and there is no conflict with other
user needs, Geoff is going to 40 somMe stuff fOor Jake (NIC
stuff) while nhe is there s0 we want it to happen i¢
possikle,

martin

28=JAN=78 0910=PST JOHNSON: ti 735
Distributiont HARDY
Received at: 28=JAN=75 093103142

gecff wants to take a 735 to 1l,a, this weekend, Have You
agreed?

28=JAN=75 0845«PST HARDY: Spencer
Distributieons NORTON, hardy
Received at; 28=JAN=75 8145134

Jims

AS you probably are aware of already, SpencCer Floyd s
getting neryous, He say yoy were to send him a page or two
explaining now the new Office=l contracts might be handled
(stuff yoy were talxing with dyane s about), And, he says
contract people are primed to go in to action to implement
NSA $10K order as soon as you agive it to them, says it does
not have t© be any moOre thanh a modified wOrk statement and
build,up Justification of slot cost (should be greater than
810K sine that is all they will allow and 1t will insure
that we will get it),, Also wants to know state of ARPA
order (his main ceoncern)) say ROME just needs informal
sndmsg, phone call, canfirming order, SaYs he needs
insurance pecause SRI 1s on the limb with tymshare for costs

18
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encured before contract is dated, Feels that if he does not
get it sO0on he will recommend Tymshare turn off services,,
Amm

martin,

P.S

If there {s any thing I can do let me know, most likely
should vOu should give Spenhce a call,

16=JAN=75 0B14=-PST WATSON; delivery of 11
Distribcution: HARDY
Received at: 16~JAN=785 08114152

when is the second 11 and printer for it coming in? I'm
still worried apout the number of terminals that will be
avallable here for everybody, I need at least 8 around here
for my people, Thanks Dick

15=JAN=75 1333«PST HARDY?! TI Jeanne took to WASH
Distripution: JOHKNSON, hardy
received at: 15=JAN=75 13:133:36

Youask heér to sepnd you the serial num, for the records,,
bye,, martin

. 15=JAN=75 1330«PST JOHNSON:
Distributiont HARDY
Recejved atg 15«JAN=7S 13:30;52

rita sez jeanne did bring a terminal with her S0 she is
returning two,

§=JAN=75 1645=PST HARDY: Delta Data Displays
Distributiony MCLINDON AT USC=ISI, hardv, norton
Received ats 8=JAN=T75 16145120

connietl

Qur lease for the Delta Data displays at ARPA is about up,

I intend to replace them with less expensive Data Media
displays which we feel are hetter, They haye a detached
keyboard are labled speclal for NLS uset IE: CA, CD keytops,
ete,

If you would like to discuss (I haven’t placed the order
yet) pleaséeé call or SNDMSGC

Bye fer now,, martin,, ARC

6eJAN=75 1719«PST NORTON: Meeting Tuesday 1/7 at 2pm:
Applications Happenings
Distribution; BAIR, LIEBERMAN, ENGELBART, LEE, HOPPER,
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HARDY, PETERS, MEYER,, BECK, FEINLER, JOHNSON, norton
Received at:? 6=JAN=75 17119144 7b19

Itfs time for a meeting to get at least a little caught up

on what’s been agoing on at the different Applictaions

fronts, 2ph tommorrow in the ARC conference room,, for about

an houyr, Hmm wonder 1f 1’11 recognize everybody,, Jinm 7pl9a

i=JANe7S 2352~PST LIEBERMANI NBS visit and info reguest
pistribution: NORTON, HARDY, lieberman
Reéceived at} 1=JAN=T75 23:52:51 7620

To repeat sndmsg sent teo JCN just in case the rcent crash
destroyed the original (30dec74 1430pst),

plan to meet with Cotton and pike of NBS Thursday at 930,
Would like following info, What models do we have of pdpll?
Do we have the network interface between the 11 and the imp
working?(is this the one from NBS?)

They are interested in putting NLS on an 10 with a different
operatinng system, What will it take? moneywise, teme wise,
technically wise??7?

HOw will the front end backend split help this? (it clearly
will be how much).,

These questins are based on the talk 1 had with Tom Pke on
the phone, Will put Ooff any serious answers tOo them put
wwould like in general t know the answers so 1 can at least
indiecat the pallpark in whieh we are working toards, ThahKs
for the help FRpbert Tb20a

30=DEC»74 1125«PST HARDY:! o0nfficew=) Plcture For FLY 75,
Distripution: NORTON, hardy
Received aty  30=DEC=74 11125317 Tb21

Jimg

18 this a valid picture?< HARDY, PROPOSALS.NLSi4, >,
30«DEC=74 11315 MEH 333

The following are tne current Office~] related proposals for

FLY 751
name slots money
LA A A A A AR A LA E LR AL AR R AL LR L L L LA
RADC . 9) 200K

JCN 23=DEC»74 21340 24730

Proposa) ISU 74=258 Continued NLS workshop Support
for RADC

Locationt (GJOURNAL, 24730, i1iw)

sueuaNOtes [ INFO=ONLY ] w#suss

Comments: Siagned hardcopy printed today, to be
mailed to RADC

20
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tomerrow 12/24, In addition, an advance draft with
complete
cost estimate has been transferred to Stonefs
directory at
officeel; radc,nls jen
ARFA Tl R 480K
BELL 1 1y 40K
JCN 23«DEC=74 21115 24726
Proposa)l ISC 74+255 Continued NLS WOorkshop Support
for Bell
Locationi (GJOURNAL, 24726, 1:iw)
wedndNotey [ INFO=ONLY ] #ss¥#

Ccomments: Hardcopy signed and printed today, to be

mailed
tomerrow, BRell has an invoice for the first half
year at §
20,000 (jen to lhd by hand)
BRL } .14 40K

JCN 23=DEC=74 218120 24727

Proposal ISU 74=256 Continued NLS Workshop Support
for BRL

Locationt (GJOURNAL, 24727, 1i1W)

#useuNotey [ INFO=ONLY ] #sses

Commentsy Signed hardcpopy printed tpoday and to be
mailed to
BRL and RADC tomorrow,
NSRDC (R BOK
JCN 23=DEC=74 21134 24729
Proposal 1SU 74=259 Continued NLS Workshop Support
for NE8RDC
Locatjiony (GJOURNAL, 24729, 1iw)
#usueeNote, [ INFO=ONLY ] ##a¥e

Commentss: Sighed hardcopy printed today, to be
majiled tomorrow
12724
HUDSON T 40K
JCN 23=DEC=74 21125 24728
Proposal ISD 74#=257 Continued NLS WorkKsheop Support
for the
Hudson Institute Tb21a

Locationt (GJOURNAL, 24728, 1iw)
#H*uENoL e} [ INFOSONLY ] ##uwu%

Comments: Signed hardcopy printed today to be
majled tomorrow
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AFAA T 40K
JCN 23=DEC=74 21310 24724
Proposal ISU 74=253 NLS workshop Support for AFAA
Location: (GJOURNAL, 24724, 1:w)
weduuNotes [ INFO=ONLY ) #xses

Comments: Signed hardcopy printed today, to be sent
to RARC
and AFAAR tomorrow 12/24
NEA . 19 40K
JCN 23=DEC=74 213131 24736
Proposal ISU 74«260 Continued NLS Workshop Support
for NSA
LoCations (GJOURNAL, 24736, 1:¥)
¥xnuuNote, [ INFO=ONLY ] ###x#

Commentss signed hardcopy printed today to bhe
majiled tomorrow

12724
TOTAL $ 253 960K
MACHINE costs; 710,280
OTHERS costs: 308,946
TOTAL 1,019,226

...m‘rtln.lc

22=DEC=74 1554«PST JOHNSONE documentaion
Distripution: RUGGLES AT OFFICE=1, BRIGNOLI AT OFFICE=1,.,
TAYLOR AT OFFICE~1, BEDFORD AT OFFICEe~}i,, ANASTASIO AT
OFFICE=1, MCLINDON AT OFFICE=1,, SHEPPARD AT OFFICE=~1, DRAPER
AT OFFICEeil,, HILL AT OFFICEe=1, WINGFIELD AT OFFICE=1, hardy
Received at: 22=DEC=74 15354350

lineprocessor documentation is on the way to you, sorry for
the delay,

21=DEC=74 1722~PST JOHNSONG
Distributions: HARDY
Received at: 21=DEC=74 171223124

hi martin, {'m working today getting your stuff together and
sending cut those papers,.,ss1 Just couldn’t get to it during
the week, 1§ am also sending sndmsgs to all the People who are
online te let them knoy they are on the way ,., another
reminder that i am leaying xmas and won’t be back until either
the day after new years Or maybe take One more day after
that,,.ab0ut which more later,,,,ssse~""~later, the snady lady
of shady lane
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20=DEC=74 0?07-EST MALMAN at BBN=TENEX1 TYMSH BUFFERS
Distributiont HARDY AT SRI=ARC
Received at: 20=DECw»74 05107319

MARTIN,
AS OF YESTERDAY THEY AREj

PORT INBUF OUTBUF

I=3 67 157

4= 33 67

7=14 11 22

15 1358 427

16 135 272

17=77 i1 22

ALL NUMBERS ARE OCTAL,
JOEL MALMAN
16=NDEC~74 0953=PST JOHNSON: 1lp workstation document

pDistributiont NORTON, hardy
Received at!? 16=DEC=T74 09153129

. has Jim balr made any comments on this document yet? Martin
would like to know since he is interested in sending it out,
thanks,

JNH 30«DEC=74 06349 31557

Documentation

Messages Martin,

Got the rine Processor info just before Christmas,,, Made a
nice present, Thanks muc¢h,,, Jess

sepwuNote; [ INFO=ONLY ] #¥uss

11=-DEC=74 1005«FPST NORTONy tymetip
Distributiont HARDY, norton
Received at: 11=DEC=74 10305336

We should assure that April ! we {11 hae another hot at
tymshare elther for nsw/arc or for the second office=i=type
service machine,,,,.cant let the port go away and should be
ready for connecting with interfaces etc,.0k? Jim

11*DEC=74 0947=PST HARDY?! TIP Host Interface for Office=2,

pistricutiont NORTON, hardy
Recelved ati 11=DEC=74 091471587

‘ Jims
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A while back when we were being serjious about Officee2 I
contacted RML and requested they makeé arrangements for
installing another Host interface at the Tymshare TIP, T am
sure that they haven’t implemented since they required us to
get ARPA approyal first which we did not carry through
becayse 0f the machine purchase problem,

I would like t0 send RML a sndmsg saying we no longer have
the need, 50 that they don’t think we call wolf just for the
sake of it,

By the wat what is the status of things) Tymshare quote, and
contract renewals? Tb2%a

9=DEC»74 1423=PST NORTON: workstation plece
Distribution: HARDY, balr, neorton
Recelved at: 9=DEC=74 14123109 Tp30

Martint I really DO want Jim Bair to see the draft of Your
workstation thing before it goes out,,,,, €an Yo sénd him a

1ink te it, Sorry to nose in, but I am interested n his

opinicn before stuff gos out to KWAC, ok? Jim N 7b30a

9«DEC=74 0900=PST JOHNSONG
Distributions HARDY
' Received at: geDEC=74 09300317 7031

the p,0, number {s A55925, 7b31a

7=DEC=74 090%=~PST HARDY: Memorex Terminal
pistribuytion: JOHNSON, hardy
Recelived at: 7=DEC=74 0931093159 Thiz

Sandyi

Me again, have you Obtained the P,0, defining the Memorex

terminal we want to0 get from the other SRI qroup? When you

d0 please send it in a send Message to Me,

Thanks

...mlrtlh... Tb32a

6=DEC»74 1045=PST NORTON$ Call to Malor Carlstrom re IMP
interface ARC 10
Distributiont HARDY, norton
Received at: 6=DEC=74 10145137 Th33

Martini vwe need to talk today, Major Carlsrom (not Carlson)

called, He i{s trying to "coordinate" some of the transfer of

the arc machine to sci, he knows of the april date, What he

needs to know is what interfaces (the 10 interface and/or

the IMP interface) we are planning to ship to SCi, He has
‘ some jcdeas about our shipping both and getting an
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arpa=provided replacement imp interface "later" but nect

clear when, In addition, i dont know whether yo are counting

on the iMp interface stayving or n

vess De also asked abouut cable lengths, the scl guys got

only { imp interface and not 2 they needed,,50 the

question,,, can you call me and then him? he 1 at (202)

694=4001 at arpa,,..charge to our credit card! unles you

have an srl phone there,, €c no,? 176=5315=159Z ok? Jim Tp33a

SwDEC»74 1228ePST JOHNSON;

Distributiont HARDY, johnson
Recejved at: S=DEC=74 123128320 Tb34

735*s promised maybe next wed, definitely friday, ti

733rasr with cassette recorder two week delivery, tom wants

you to write memo about borrowing imp interface and

supbseguent impace on the division,,,he needs it before his

review,, really needs it he sez, to look good to his Dboss,

do it if you can, hazeltines; first 6 due here installed 20

dec, earliest possible, other 5 cancelled, data media

quoting 3 to 6 weeksy, shooting for 4, they will let us

know, anything else you want,,,i*l1l b

nerey.eoohave fun £i{xing up the new house hold, SaNdYene 7b34a

S«DEC=74 0902«PST HARDY: Some things I would Like You te do,

Distriputiont JOHNSON, hardy

recelved ati 5=DEC=74 09102105 Tb35
sandvyi

How is your day teday Joing?? I hope it nice because mine

13-.

There are several things I would like you to check on for
Application,

1)

Frank Brignoli is asking where {s his 735, (we sald we would
send him one, maybe 2, as soon as possible) wWould you
please check with Tom delivery secheduyle, and how many we
have on order,

2)

Also ask Tom what deliveries woyld be for TI 735%s with
cassette recorder built in,,” I'm not sure that 735 is the
right number however i{t’s the only terminal that TI makes
that has a built in cassette,)

3)

Wwe are thinking of transfering a Memorex printer terminal
grom another SRI group to us, What we need to know before
transfering is what accesories it has, The SRI property tag
is 109553, Would vou call property and ask them to give you
the purchase QOrder numMber it was purchased on, Then call

13
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Tom in PUrchasing and ask nim to send vou a copy of the P,0,
That way weé can see what was really ordered,,
Thats all,, talk to you tomorrow,, 7b35a

martin,, 7b35b

4=DEC»74 0838=EST MALMAN at BBN=TENEX: SETTING PORTS WILD AT
THE REQUEST QOF HARDY
Distributions HARDY AT SRI=ARC, pch at isi, rutgers at bbn,
plynch at isi

Received at: 4=DEC=74 053139301 Tb36
HI,

THE FOLLOWING PORTS ON THE FOLLOWING TIPS HAVE BEEN SET

WILD, 7b36a

TYMSHARE TIP PORT 15
TYMSHARE TIP PORT 16
MITRE TIP PORT 34
RUTGER TIP PORT 71
ARPA TIP PORT 3

ARPA TIP PORT 7 Tb36b
THESE SETTING WILL STAND WHEN TIP 327 IS RELEASE (SHORTLY),

THEY WILL

IN EFFECT BE "FREE" PORTS, SNDMSG TO HARDY@SRI=ARC FOR

DETAILS, 7b36e
JOEL MALMAN Tb36d
P,S, ALL PORT NUMBERS ARE OCTAL, Tb36e

27=NDy=74 1052=«PST HARDY: "Wild" ports for Lineprocessor
connectiens.,

Distribution; MALMAN AT BBN, hardy, hardware

Received ati 27=NOV=T74 10352309 T7b37

Joel:

First, Thanks for implementing the device rate change for
ARPA Lineprocessor connection,

secend, We have developed some test prodrams to assist us
in deruging and repalring Lineprocessor connections, These
progrars operate from a remote terminal ans esentyally reach
out and test each Lineprocessor device in the circuit in
sort of a loop back mede, To operate these programs from a
remote terminal requires the TIp port to be set "Wild", A
TIP pert set permanently wild“does not interfer with normal
Lineprocessor operation, Hence, could you please set the
following ports permanen
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y "WILD" fOr usg

Tymshare TIP port: 15 base 8
tymshare TIP porty 16 base 8
MITRE TIP port 34 base B
Rutgers TIP port 71 base 8
ARPA TIP port 3 base 8

ARPA TIP port 7 pase 8

thanks
essmartin,,, HARDY@SRI=ARC
P,S5, Please notify me when completed,, bVYe,,

26wNOVe74 1856=PST HARDY3 SRI=ARC TIP User List,

Distributiont FIELDS AT ISI, norten, watsopn, engelbart,

hardy

Recejived at; 26=NDV=74 18:561:51

Crajg:

The fellowing {s a copy Oof the letter we placed in the majil
today to youy containing the list of SRI=ARC users that need
access to ARPA Network TIPs,

'lomartinooo HARDY@SRI'ARC

< HARDY, TIPLIST,NLS)1l, >, 26=NOV=74 18129 MEH }}}}

Auamentation
Research Center

Menlo Park.
Califernia 924025

stanford Research

Institute
26 NOV 74

DPr, Craig Fields

Advanced Research Projects AgencCy

1400 Wilson Blvd,

Arlingtoen, Va 22209

Dear Dr, Fields;

Here is the required information for the list of
SRI=ARC staff

that nNeeds access to the ARPANET,

Staff:
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SRI=ARC
326=6200

NetWwork address:
FPhone number?

TIFs they require access to}d ALL ELD
Andrews, Den I, password: DIA
Bair, James H, password; JHB
BReach, Mark Alexander password; MARK
Beck, Jeanne M, password; JMB
Belleville, Robert Louis password; RLBZ
Bondurant, Redpey A, password; RAB |
Engelbart, Douglas C, password; DCE |
Feinler, Elizabeth J, password: JAKE |
Ferguson, William R, password; WRF |
Goodfellow, Geoffrey S, password: GSG |
Hamilton, Joan password; JOAN |
Hardy, Martin E, password; MEH |
Hopper, J, D, passwordi JDH |
Irpy, Charles H, passwordi: CHI |
Johnsen, Sandy L, password: SLJ |
Keeney, Marcia Lynn passwordi MLK |
Kelley, Kirk g, passwordi KIRK |
Leavitt, Jeanne N, password; JML {
L.ee, Susan R, passwordi SRL
‘ Lenhtman, Harvey G, password: HGp
Lieperman, Ropert N, passwords RLL
MEcGinnis, Adriap C, passwords ACM
Martin, kxarolyn J, passwordg KJM
Maynard, David §, passwordj; DSM
Meyer, N, Dean passwords NDM
Michael, Elizabeth K, passwords EKM |
Nerton, Jgames C, password; JCN i
Ochca, Rene C, password; RCO l
Peters, Jeffrey C, password; JCP |
Pcstel, gonathan B, password: JBP ,
Ratlift, Jake passwords JR |
Ratner, Robert 8§, password; RSR |
van De Riet, Edwin K, passwordi EKY |
van Nouhuys, Dirk H, passwordi: DVN
Victor, Kenneth g, passwordt KEV 7b38k
page 1 Tp381
|
s To38m
Watsgn, Richard W, passWordi RWW
Weinperg, Ann passwordt POOH
White, James E, password; JEW 7h38n
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Paying Organjzation Information 7b380

Auygmentation Research Center

333 Ravenswood Ave,

Menle Fark, Ca, 94025

Attn: J, €, Norton 7b38p

Sincerely, 7p38qg

Augmentation Research
Center To38r

J, C, Norton
Assistant Directer

(415) 326#6200 X2124 Tb38s
JCN/DCE
RWW
MEH 7b§at
page 2 7B 38u

. AL L 7b3av

26=N0Ve74 1344«PST HARDY: Change in Lineprocessor TIF pPorts,
pistributiont MALMAN AT BBN, hardy
Received ati 26=NOV=74 133144110 7b39

we nave istalled anotherLineprocessor WorkKstatioen in the

ARPA office, The port it is connected to is 7 base 8, The

port has ehough buffer but needs the port device rate set
perminately to 697, Could vou please take care of this and

let me Know when thanks

|!|martih|l HARDY®SRIZ=ARC Tb39%a

21=N0OVe74 1217=PDT OPER at OFFICEw=i: TENEX 13141
pDistributiont BRAIR AT SRI=ARC, NORTON AT SRI=ARC, KUDLICK
AT SRI=ARC,s LEE AT SRI=ARC, HARDY AT SRI=ARC, HOPPER AT
SRI«ARC,, FEEDBACK, POLLACK, MARTINEZ, WHEAT
Recejved aty 21=NOVeT74 12117140 Tb40

ON FRIDAY 11/22/74 1500 (3100 PM) MONITOR VERSION 13141
WILL BE BROUGHT Up, THIS INSTALLATION WILL INCORPORATE
FEATURES AND
MODIFICATIONS WHICH WE ANTICIPATE WILL ENHANCE THE
EFFICTENCY AND
FLEXIBILITY OF TENEX AT OFFICEw=1 (AND SO ON),
. PARTICULAR DETAILS CAN BE VIEWED IN
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<DOCUMENTATION>TENEX,CHANGES?13141,

YOU ARE INVITED TO LOG ON AT THAT TIME AND GIVE 13141 A
WORKCUT,

FEEL FREE Tp POUND,STRETCH, WIGGLE AND pTHERWIZE SHAKE LOOSE
ANY WEAKNESSES, BRUGS OR GLITCHES THAT MAY POSSIBLY REMAIN IN
THE

CODE S0 THEY CAN BE CORRECTED,

BOBM

TYM/QFFICE=1

21=NOV=74 0854=PST HARDY: Connecting Office=2 to the Netyork,
Distributions NORTON, WATSON, ENGELBART, hardy
Received at: 21=N0V=74 0B:54336

The following text {s @ snap shot of sndmsgs discussing
connecting Office=2 to the Network via the Tymshare TIP,
< HARDY, TIPCONNECTIONS,NL8j2, >, 21=NOV=74 08:39 MEH 1131
14=«N0V=74 1133=PST HARDY: Reguest to gonnect Offjce=2 toO
the Tymshare
TIP, -
Distriputiony PEARCE AT ISI, hardy, norton, watson,
young at isi,
flelds at isi,, russell at isi, carlson at isi
Received at!? 14=NOV=74 11133:50
< HARDY, QFFICE=2,NLS35) 2, 14=NOVe74 11320 MEH 3713
Pearce}
Here are the two sndmgs discussing our reguest to connect
a second
host
cemputer (nDffice«2) to the Tymshare TIP by Jan | 75 to
provide
Workshop
Utility Service (NLS) to APRA contractors, with emphises
on service
to
the NSW program,
11«eNOVe74 1219«PST HARDY: Reguest to Connect a Second
SRI=ARC
Computer (Office~2) tO the ARPA network yia the Tymshare
TIiP,
Distripution: YOUNG AT ISI, hardy, horton
Recelved at: 11=NOV=74 12119108
€ HARDY, TYMTIP,NLS)6, >, 11~NOy=74 10323 MEH 1}
Starting Jan 1975 SRI=ARC intends to operate a second
PDP=10
computer
host simijar to it's Dffices] host located at Tymshare
Ine,
Similarly
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ARC will use this host computer to provide WOrkshop

Utility
Seryice
(NL§) to ARPA funded contractors on a contractual
basis,
The Office=i ecomputer conneets to the ARPA network via
the
Tyrshare
TIP, It is necessary that we connect this second
computer
(Office=2)
to the Tymshare TIP alsc, I have been informed by BEN
that this
is
possible, However, the Tymshare TIP is not configured
for two
host

computers and will reguire additional hardware and
your approval,

BBN
also informs me tpat there is @ spare Tymshare TIP
host interface

. already paid f£or that cculd be used for this second
host
connection
if Tbédla

it is approved,
Originally the Tymshare TIP was installed to connect
Office=1 toO
provide a stable reliable NLS resource service to ARPA
centractors,

This second host will extend that service, with the
emphasis on

speclal

services to the National Software Works (NSW) program,

ssomartin,, HARPYRSRI=ARC

BeNOVe74 0935«EST MCKENZIE at BBN~TENEX3 Second Host
at Tymshare
TIP

Distriputiony HARDY AT SRI=ARC, mckenzie

Received at: B=NOV=74 061361304

Martini

The Tymshare TIP is not currently configured to handle
two Hosts,

. First, you should determine whether a "local" Host
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interface or
a "distant" Host interface is recuired (see EBN Report
$1822),
Then you should determine whether the government will
permit the
connection, and 1f they will, whether they wish to use
an
already=purchased "spare!" interface or if you must
purchase a new
interface, Tnere are two possible ways to persué this
topic:
1« I believe the "formal!" approach is to discuss the
situation
with
Charles Pearce (PEARCERIS8I) or Mike Young
(YOUNGEISI) cof
Range Measyrements Lab,
2= 1f the second Host is being added at ARPA‘s
request, then you
could talk to whoever in the ARPA office 1is
handling the
preject,
If the result is that an existing "gpare" should be

. used, then
the

government must merely tell us to install it at
Tymshare, and we

will

do s0 as soon as possiple, If you musgt VYourselves
pay, then

someone

will have to figure out how to get your money te BBEN}
this {5 a

complicated subject because the government must end up
owning the

interface,

Regards,

Alex

vsearein,,, HARDY@SRI=SRI, or HARDYROFFICE=l
18=NOVe74 1200«PST FIELDS at USCwISI3; A SECOND OFFICE
MACHINE Th4lb

Distriputiony HARDY AT SRI=ARC, RUSSELL, CARLSON,
MCKENZIE AT BBN
Received at} 18=NOV=74 12312106
GENTLEMEN}
THESE ARE SOME COMMENTS ON THE RECENT MESSAGES I
HAVE
. SEEN REGARDING A SECOND OFFICE MACHINE, I SEE NO REASON
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FOR

A SECOND CFFICE MACHINE NOT TC BE CONNECTED TO THE
CURRENT TIP

UNPER THE FOLLOWING CONDITIONS: (1) ALL ACCESS TO THAT
MACHINE

OVER THE NETWORK SHOULD BE IN SUPPORT OF ARPA CONTRACTOR
RESEARCH

ARFA OFFICE USE, OR DOD RESEARCH, (2) SOMEONE SHOULD PAY
FOR THE

INITIAL COST OF THE CONNECTION AND THE YEARLY COST OF THE

CONNECTION,

I WILL BE HAPPY TO ARRANGE THE CONNECTION WHEN I GET

APFROPRIATE

ASSURANCES FROM SRI REGARDING POINT #1 (PRESUMABLY
NOPRQERLEM) AND

WHEN

I HEAR FROM SRI HOW THE EXPENSES WILL BE PAID,

BEST, CRAIG FIELDS

19=NOV=74 1138=PST HARDY: Connecting Qffice=2 to the ARPA
Network

Distributiony FIELDS AT ISI, russell at isi, carlson at
isi, stubbs
at isi,, pearce at isi, norton, watson, endgelbart, hardy

Recejved at: 19«N0V=74 11339300

< HARDY, FIELDS,NLS33, >, 19«NOV=74 11328 MEH 319

Craigs

We do0 intend to connect only appropriate ARPA/DOD related
users to

the

Office=2 macnine via the ARPA Network,

To facilitate our planning we need to knew the expected
initial and

annuyal costs of the connection and who is to be pald,
Whe can

answer

this for us?

sssMBZLIN 4% HARDYRSRI=ARC
20=«NOVe74 0543=pST FIELDS at USC=ISIi OFFICEe=2

Distriputions HARDY AT SRI=ARC

Received at: 20=N0OV=T74 05144304

THE INITIAL COST SHOULD BE LESS THAN 35K AND

THE ANNUAL COST SHOULD BE LESS THAN 50K, I CAN'T

BE MRE EXACT AT THIS TIME, BECAUSE THE

EXACT CpST DEPENDS ON THE PQPULATIQN

ON THE NET, NO ONE NOW KNOWS WHO IT SHOULD BE PAID TO,

BEST

CRAIG

sseartin,,,
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20=NOV=74 0908=PST HARDY: Network login procedure and
autherized user list,
Distributiont NORTON, BAIR, WATSON, IRBY, LIEBERMAN, hardy

received at: 20=NOV=74 09308314 Tb42

l < HARDY, TIPLOGGIN,NLSy10, >, 20~NOV=74 093101 MEH ;533 Tb42a

} 1 have read through the latest letter from NCC (TIPUG; S NOV

} ;:zcribinq ihe login procedures that will be initiated Dec, |
;iec:dh::;athez what I think is the scenarjo of what a
typical

Lineprceessor user will have to typewin, and the typical
response he
will get, in order to login te Officesl,2, This procdure is

very
cumbersofie t0 say the least, and I expect that we will want
to respond
to NCC of our concern, Tb42p
In addition, related to TIP legin, NCC requires that we send
them a
. 1ist defining aythorized Netwerk users, and who to bill,
As of Yet we

have not responded, The list requires USER NAME, PASSWORD,
ADDRESS,

TELEPHONE NUMBER, NETWORK ADDRESS, TIpS THEY WANT
AUTHORIZATION TO

ACCESS, and the PERSON AND ORGANIZATION TO BILL, Tb42¢c

We should have a meeting today to discuss our response to

the legin

procedure and to finalize the Network user list, say about

11300, or

tommerrows==but I may not be here becayse I have a doctor

appointment

this afternocn that may lay me yp for a couple of days, 7ba24d

Please send me a message if this meeting date is ok, ThdZe

LINEPROCESSOR TIP LOGIN SCENARIO¢ Thd2¢

USER} @N Tbd2a

RESPONSE; WAIT? woo 7b42n

At this point the RSEXEC will prompt an account host

. computer and
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attempt to verify you as a lega) Network user from an

authorized
TIP Tb421i

RESPONSE}; OPEN,
NAME OF THE ACCOUNTING HOST,
VERSION NUMBER,

INSTRUCTIONS, 7b429
Response that the RSEXEC can make the connection to an
accounting
host 7b42Kk
OR? TIMEOUT,,.O0K to proceed Tb42l

Response that the RSEXEC canh not Make the
connection te an
accouynting host, What it is telling you here is
that you can
g0 ahead and use the Network FREE, without charge,
during this
transaction, Tb42m

. USER} FULL DUPLEX (if the last response wasji
OPEN) 7b42n

The RSEXEC {s half duplex, The Lineprocessor is full
GUplex, 0

at this point in order to see what you type because
you are now

connected te the RSEXEC you musSt tell the RSEXEC you
are a full

duPlex connection, Tb420
USER1 LOGIN Tb42p
ORs DESCRIBE LOGIN Thé42q
RESFONSE} PROMPTS FOR THE USER NAME, IDENT, ETC,, Tbé42r
USER1? REPLY TO PROMPTS FOR THE USER NAME, IDENT,
ETC, Tb42s
RESPONSE} NOTIFICATION OF LOGIN SUCCESS OR FAILURE Th42t
(legal user from a authorized TIP,) Tb42u
USER? @CLOSE, or @QUIT (if succegsfully verified

‘ above) Thd2v
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This bredaks the RSEXEC connection with the accouynting

host and
Login procedures t0 the Network are complete, To42w
USER: L 2, Tb42x
CR the appropriate number of whichever host you wish
to legin to, Th42y
Frem here on it is the same ,,,. Tb42z
saelartin,,,, Tb42a@

20=N0OV=74 0543=P8T FIELDS at USCeISI: OFFICE=2
Districution; HARDY AT SRI=ARC
Received at: 20=NODVe74 05344:04 Th43

THE INITIAL COST SHOULD BE LESS THAN 35K AND

THE ANNUAL COST SHOULD BE LESS THAN 50K, I CAN*T

BE MRE EXACT AT THIS TIME, BECAUSE THE

EXACT COST DEPENDS ON THE POPULATION

ON THE NET, NO ONE NOW KNOWS WHO IT SHOULD BE PAID TO,
BEST

. CRAIG 7b43a

19«N0Ve74 1138«PST HARDY! Connecting Office«2 tO the ARPA
Netwerk

~ Distributioni FIELDS AT 18I, russell at isi, carlson at
isi, stubbs at isi,, pearce at isi, norton, watson, engelbart,

harday
Received ati 19=NOV=74 113139:00 Tb44
< HARDY, FIELDS,NLS33, >, 19=NOV=74 11128 MEH 331} Tbé44a
Craiai

we d0 intend to connect only appropriate ARPA/DOD related
users to the
pffiece=2 machine via the ARPA Network, Tbddp

To facilitate our planning we need to know the expected

initial and

annual costs of the connection and who is te be paid, Who

can answer

this for us? Tbé4c
cesmartin,,, HARDY@SRI=ARC Tb44d

19=N0Oy=74 0838wPST HARDY! OQffice=2 TIP connection,
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pistribution: POLLACK AT OFFICE=1, hardy, norton
Recelved att 19=NOV=74 08138333 7b45

Ed}

I need to Know what type of TIP connection you intend to use

to connect Nffices2 so that I can make the fina]l

arrancements with ARPA to have the appropriate cards

installed in the TIp,

ssebarting,, Tb45a

18=NOVe74 1200=pST FIELDS at USC=ISI; A SECOND OFFICE MACHINE
Distribution: HARDY AT SRI=ARC, RUSSELL, CARLSON, MCKENZIE

AT BBN
Received aty 18=NOVe74 12312306 7b46
GENTLEMEN 7b46a

THESE ARE SOME COMMENTS ON THE RECENT MESSAGES I HAVE
SEEN REGARDING A SECOND OFFICE MACHINE, I SEE NO REASON FOR
A SECOND OFFICE MACHINE NOT TO BE CONNECTED TO THE CURRENT

TIP
UNDER THE FOLLOWING CONDITIONS: (1) ALL ACCESS TO THAT
MACHINE
. OVER THE NETWORK SHOULD BE IN SUPPORT OF ARPA CONTRACTOR
RESEARCH
ARPA OFFICE USE, OR DOD RESEARCH, (2) SOMEONE SHOULD PAY
FOR THE
INITIAL COST OF THE CONNECTION AND THE YEARLY COST OF THE
CONNECTION, 7b46b

I WILL BE HAPPY TO ARRANGE THE CONNECTION WHEN I GET
APPROPRIATE
ASSURANCES FROM SRI REGARDING POINT #) (PRESUMABLY
NOPRCBLEM) AND WHEN
I HEAR FROM SRI HOW THE EXPENSES WILL BE PAID, 7b46cC

BEST, CRAIG FIELDS 7b46d

14«NOVe74 1133«PST HARDY! Reguest to connect Officew2 to the
Tymshare TIF,

Distribution: PEARCE AT 181, hardy, norton, watson, young
at isi, fields at isi,, russell at isi, carlson at isi

Received at: 14=NOV=T74 11:33:150 7047
< HARDY, OFFICE~2,NLSi5, >¢ 14=NOV=74 11220 MEH 71} Tb47a
Pearce!

Here are the two shdmgs discussing our request to connect a

. second host
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computer (Office=2) to the Tymshare TIP by Jan 1 75 teo
provide Workshoep

Utility Service (NLS) to APRA contractors, with emphises on
service to

the NSW Proagranm,

11=NOV=74 1219«PST HARDY: Redquest to Connect a Second
SRI=ARC
computer (Uffice=~2) to the ARPA network via the Tymshare
TIP,

Distriputions YOUNG AT IS8I, hardy, norton

Recelved at: 11=NOV=74 12319308

< HARDY, TYMTIP,NLS}6, >, 11=NOV=74 10823 MEH 33}

Starting Jan 1975 SRI~ARC intends to ecperate a second
PDp=10

computer

hest similar to it*s Office=1 host located at Tymshare
Ine,

Similarly

ARC will use this host computer to provide Workshop
Utility Service

(NLS) to ARFA funded contractors on a contractual basis,

The Office=1 computer connects to the ARPA netyork via
the Tymshare

TIP, It is necessary that we connect this second
computer

(Office=2)

te the Tymshare TIP als®, I have been informed by BBN
that this is

pessiple, However, the Tymshare TIP is not configured
for two host

computers and will require additional hardware and your
approval,

BEN

also informs me that there is a spare TYmshare TIP host
interface

already pald for that could pe used for thils second host
connection

if

it is approved,

Originally the Tymsnare TIP was installed to connect
pffice=1 to

provide a stable reljable NLS resource service to ARPA
contractors,

3
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This second host will extend that service, with the
emphasis on

special
services to the Natlional Software WorkKs (NSW) progranm, Tp47¢@
«esMartin,, HARDYRSRI=ARC 70470

B=NOV=74 0935=EST MCKENZIE at BBN~TENEX: Second Host at
Tymshare TIP
Distripution: HARDY AT SRI=ARC, mckenzie
Received at: B=NOVw74 00136104 Tb471

Marting
The Tymshare TIP i{8 not currently configured to handle
two Hests,
First, you should determine whether a "local" Host
interface Or
a "distant" Host {nterface is required (see BEN Report
#1822),
Then you shoyld determine whether the goyvernment will
permit the
connection, and {f they will, whether they wish t0 use an
already=purchased "spare" interface or if you must
purchase a new
interface, There are two possible ways to persue this
topict
i= I bpelieve the "formal" approach is to discuss the
sityation with
b Charles Pearce (PEARCERISI) or Mike Youn® (YOUNGRISI)
0
Range Measurements Lab,
2« If the second Host is being added at ARPA's request,
then you
could talk to whoever in the ARpPA office is handling
the project,
If the result {s that an existing "spare" should be used,
then the
government must merely tell us to install it at Tymshare,
and we ] i
will
do S0 as soon as possible, If you myst yourselves pay,
then someone
will have t0 figure out hoOw to get your money to BEBN)
this is a
complicated subject because the gOvernment mMuyst end up
owning the
interface,
Regards.
AleX Te47)]
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seemartin,,, HARDY@SRI«SRI, or HARDYROFFICEel

11«NOVe74 1504«PST PETERSy ARC DIRECTORIES AT OFFICE=1

Distribution: NORTON, HARDY
Recejved at; 11eN0V=74 1530407

THE NEW DIRECTORIES <HARDY>, <MIRANDA>, AND <HARDWARE> HAVE
BEEN

COMPLETED AND TESTED AND ARE READY TD USE AT OFFICE~1, THEY
ARE

ALL NORMAL DIRS EXCEPT <HARDWARE> WHICH IS WHEEL, OPER,
SPECIAL

ALLOCATION GROUP ETC, = JEFF

11=NOVe74 1219=PST HARDY: Reguest to Connect a Second SRI=ARC
Computer (QOffice~2) to the ARPA network via the Tymshare TIP,

Distributiont YOUNG AT ISI, hardy, norton
Received at:! 11=NOV=74 12119:08

< HARDY, TYMTIP NLS36, >, 11=NOVe74 10123 MEH j3)3}

starting Jan 1975 SrlI=ARC intends to operate a second pDp=10
computer
nhost similar to it’s Dfficesl host located at Tymshare Inc,

Similarly
ARC will use this host computer to provide workshop Utility

Service
(NLS) to ARPA funded contractors on a contractual basis,

The Office=1 ccmputer connects to the ARFPA network via the

Tymshare

TIP, It is necessary that we connect this second computer
(Office=2)

to the Tymshare TIP also, I have been informed by BBN that
this is

possible, However, the Tymshare TIP is not configured for
two hest

computers and will require additional hardvware and your
approval, BEN

also informs me that there is a spare Tymshare TIP host

interface
already pald for that could be ysed for this second host

connection {f
it {s approved,

Originally the Tymshare TIP was installed to connect

Office=~1 to
provide & stable reliable NLS resource service to ARPA

contractors,

40
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This second host will extend that service, with the emphasis
on special
services to the National Software Works (NSW) progranm, Tb49d

seemartin,, HARDY@SRI=ARC Tb49%e

11=*NOVe74 0844«PST HARDY: Host iInterface

Distributiont POLLACK AT QFFICE=i, hardy
Received at: 11=NOVeT74 08344318 Tb50

Edwards

Sounds to me that im the long run the distant host interface

would be your best bet, WwWe use have a distant here, and

from what I7m aware of the only difference is the cable

driver stuff, one uyses twisted pajir and the other coaxial

cable, I'm not sure Of price differences,

seeflmartin,, 7b50a

g=NOve74 1700=PDT POLLACK at OFFICE~it NETWORK INTERFACE

pistributions NORTON, NORTON AT SRI=ARC, HARDY AT SRI=ARC,

martinez, pollack

Received at: §=NOV=74 17:01:31 7b51

JIMe WE ORDERED A LOCAL INTERFACE BUT I AM HAVING SECOND
THOUGHTS,

THE LIMIT ON A LOCAL IS 30 FEET FROM HOST INTERFACE TO TIP,
ON OFFICEw! THE DISTANCE IS AROUT 4 FEET SO WE HAVE A LOCAL,
ON OFFICE=2 IT WILL BE EITHER 15 OR 35, I HOPE TO MAKE

A FIRM DECISION ON PHYSICAL LCCATION OF OFFICE=2 MONDAY
MORNING,

I'LL LET U KNOW THEN EXACTLY WHAT WE'LL GO WITH, I'M NOT
AWARE

OF ANY DISADVANTAGE OF THE DISTANT HOST AND MAY PLAY IT

SAFE AND JUST ORDER THAT BRUT WILL TALK TO BBN AGAIN TQ SEE
IF

THERE IS ANY REASON WHY IT SHOULD BE AVOIDED IF POSSIBLE, Tb51a

GOT YOUR LETTER TO WARREN, ALSO WILL HOPEFULLY HAVE FIRM
PRICES
TO YOU MONDAY AFTERNOON OR AT WORST (I HOPE)TUESDAY, I NEED

ONLY
30 HOURS A DAY FOR US ALL TO GET THIS DONE, WE'LL BE WORKING

HARD CN
SCHEDULING ALL THE EVENTS REQUIRED FOR IT ALL TO HAPPEN BUT

IT 18
CERTAINLY GOING TO BE CLOSE ALL AROUND, 7p51b

TALK 70 U AGAIN MONpDAY, HAVE A GOOD WEEKEND, SAN DIEGO WAS A
FUN
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TOWN, I CAN RECCOMMEND SOME NICE SPOTS, ANY IDEAS FOR

PHILLY?

(THAT®S WHERE I HEAD OFF TO NEXT WEEK,) 7b51¢
BYE

+ » +EDWARD 7b51d

BeNOVe74 1404=PST HARDY: Network interface for Dffice=2,
Distributions POLLACK AT OFFICE=~1, hardy
Recejived at; BeNOV=74 14304158 7052

Ed}

Did yeu Order & LOCAL Or DISTANT Net interface?

Also, what is the Office~1 one?

seemartin,, 7p52a

B=NOV=74 0935«EST MCKENZIE at BBN=TENEX3 Second Heost at
Tymshare TIP
Distribution: HARDY AT SRI~ARC, mckenzie

Received at: B=NOV~74 06136104 7b53
Martini
The Tymshare TIp is not currently configured to handle two
‘ 22:::: you should determine whether a "local' Hest interface
gr"distant” Host interface is required (see BBN Report
ééigzaéu should determine whether the government will permit
e

connection, &and {f they will, whether they wish to use an
alreadyepurchased "spare" interface or if you must purchase
a new
interface, There are two possible ways to persue this
topict
i= I believe the "formal" approach i{s to discuss the
situation with
Charles Pearce (PEARCERISI) or Mike young (YOUNGEISI) of
Range Measurements Lab,
2= 1f the second Hosgt is being added at ARPA’s request, then

you

eould talk to whoever in the ARPA office 1s handling the
project,
If the result is that an existing "gspare" should be used,
then the

government must merely tell us to install it at Tymshare,

and we will
do s¢c as soon as possible, If you must yourselves pay, then

. somecne
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will pave to figure out now to get your money to BEN) this
is a

complicated sybject because the government must end up
owning the

interface,

Regards,

Alex

7=N0OVe74 1337«PST HARDY: Second Host connection for Tymshare
TiP,

Distriputiony MCKENZIE AT BBN=TENEX, hardy
Recejved at; T=NOV=T74 13137125

Alexs

I am not sure if you can help me but perhaps if not you can
piont me to the right aquy?

we (ARI=ARC) intend to operate a second PDP«10 NLS computer
facility (Office~2) starting about Jan 1 1975, This
facility Like Cffice=! will connect to the Tymshare TIP,
ARC administers that TIP and we would like to Know if it is
configured to operate two host computers? If not we need to
know the process byy which we can get it configured as soon
as possible, Any help you can give would be greatly
appreciated,

oops: (ARI=ARC) really should pe (SRI=ARC),
seemartin , HARDY@SRI=ARC,,,

T=NOVe74 0914«PDT NORTON at OFFICEe1! £inding Rod today

at

Distributieny MCLINDON, pnorton, hardy at sriearc, hardware
sri=arc,, bondurant at sriearc
Recejved att 7=NQV=74 09§15140

Connie: So the eauipment di{d arrive, Today is the ONR
presentatin, I think, Rod may well be at ONR with Lieberman
and gngelbart,,most of the day, a telephone number probably
still operative and "near" Marvin pennicoffes Office at UNRj
(202) 692=4304 Syspect to0 that R0d may be at the
Marriett tonight, but m not at ARC now, s$O0 not sure Of his
schedyled return to the West (Friday, maybe?).,

Martint Any ideas? Jim

6=NOVeT74 1440«PST NORTON: Advance Copyt Journal Item 24427
Tymshare TENEX Service to Support OFFICEei and OFFICE=2 for the
Year Starting 18 January 1975

pDistributioni PpPOLLACK AT OFFICE=i, hardy
Received at! 6=NOV=74 14140158
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Edwardy Here’s a copy of what we are majling to yo and
warren Prince tocay:

AUGMENTATION RESEARCH CENTER (ARC)
STANFORD RESEARCH INSTITUTE

TO} warren Prince, Tymshare, Inc, 6
November 1974

Fromi Jim Nerton, ARC cct Edward Pollack,
Martin Hardy

At the meeting Martin Hardy and I had with you and Ed
Pollack at

Tymshare last wednesday afternoon, we agreed that I would
present you

with our estimate of the funding ARC {8 gatnhering that will
support

both the present OFFICEw=i and the planned OFFICE=2 PDFe10
facilities

during the second Workshop Utility Service year, starting
this January,

Our estimates are presented below,

AlsC note that the Institute submitted to Tymshare, on 1
Noyember, &

Reguest for Proposal for Continuation of SRI Subcontract
No, 13872,

severéal alternative computer system configurations are
now under

study at ARC, with the amount of memory, drum, and disk
capacities

being the variables, We will decide on the appropriate
configuration

soon after recelpt of your Proposal,

The system we will need this January has as its core two
PDP=10 KA

TENEX CPU’S with BEN pagers and ARPANET interfaces, The
first is, of

course, the QOFFICEe~1 machine youy are now operating for us,
As we

discussed, the most likely CPU and pager to meet our timing
requirements f¢r the second machine is the one at Stanford
university,

After discussions we haye had with Dr, Licklider and Al Blue
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at ARFA,

stanford is now in a position to negotiate with You on this
matter,

Timing pressures do seem to exist for all of us, including
Stanferd,

Their need for a DEC KI machine as early as possible in
December still

exists, I am told, I1f you are in a position to help them in
this

matter, 1 Know they will be most appreciative,

Although, as the RFP states, SRI is not yet in a position
to

negotiate the extension contract, we at ARC do believe we
have &

reasonable agsessMent of the funding that will be
fortheoming for

sueh support on the basis of our telephone discussions
and personal

visits to clients* sites during the past few weeks,

Here is the presently planned two=machine loading starting
18 Japuary

1975 on OFFICE=i1 and OFFICEe-2, We are still looking at what
will pe the

west balance of standard and special service users between
the two

machines,

The OFFICEe«]l machine will support an estimated 25
Concurrently

running userjobs with a full configuration (256k core and
3 or 4

drums), we think, The OFFICE-2 machine, due tO the
heavier compyting

loading, will support an estimated 20 simultaneous
userjobs, (256K

core and 4 drums).

OFFICE=] (Standard Werkshop utility Service)

Users Slots (# of Qquaranteed cohcurrent user
iobs)

RADC 5 Rome Air Development Center

Bell 1 Bell Canada (they dial in direet)
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ARPA 5 ARPA offices’ use (3540 people now
using) 7056p
!
MIT=Ssme 2 Part of NMRO Seismic program 7b569 |
SR1 1 SRI bouyght a slot themselves 7b56T
ETS 1 ARPA CBI program,,to continue we hope 70568 |
BRL 1 Ballistic Research Labsg, Maryland 756t
NSRDC 2 Naval 8hip Res and Dev Center, Maryland 7b56u
|
Hudson i Hudson Institute, ARPA contractor, New
York Tp56V
NSA 1 NSA use getting ready for NSANET NLS
use Tp56w

AFAUditA 1 So, Calif AF Audit people; good mgt
péople Tb56x |
NIC=users 1 Access to NIC database via ARPANET 7b56y
' NIC=Oper 1 Operationa) use by Feinler’s NIC staff 70562
- - 7b56a@
TOtal 23 just about fuyll (2 slots left to sell) 7b56aa

This represents funding 0f about § 920k/year (at

$40k per

slot per vear) benind OFFICE=~1 alone, lncluding
funding for

our subcontract with Tymshare and for additicnal
services to

be provided by ARC that include NLS software,
hardware, |

administration, special documentation, user |
developmeént, and

consultation efforts, Tb56ab

We now have several additiona)l organizations very |
interested,
enough so that it looks as if we will have to put
some of them
on a8 waiting list for nffice-3, which we are
considering
' starting next summer, 7TbS6ac
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They ineludei NIOSH, DCA, DOT, Public Technology

Inc, and

several Army and Navy organizations, Others will

follow, Wwe

are guite sure
ARPANET or

other means as

OFFICE«2 (NSW and ARC §

(NSw = Nationa
AF and

) accessingd the service via the
appropriate,
pecial Workshop Service)

1 Software works Program
ARFPA sponsored)

Users Slots Funding first 6 months (8000)

MCA 5
programming

ARPA=NSW 4
involvement

ARC=NSW 5
contract

ARC=QH/ADAG 2
Qverhead

ARC=0OH/AAG
pverhead

ARC=0H/Gen 1
ARC=UTIL 2

Total 20
staff

100 Mass Comp Associ bepl

R0 AF use of NLS,.part of NSW

100 Watson’s NSW development ARPA

40 wWatson's pevelopment Grp

20 Norton®s Applications Grp

20 Arc general Overhead
= Split by OFFICEe1,2 Users

360 = $720K/vear includes 2+ ARC

We expect that the NSW fynding listed above will

be continuyed

after June 1975.
major ARPA/AF

program, with mor
Qverhead

funding is a line
now in the

process of final

47
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We hope the forecoing will aid you in your decision about
the immediate
acquisition (at your risk) of the Stanford PDP=10 CPU, pager

and

associated equipment, Should vouy or Edward wish to discuss

this

further, please call or sndmsg to} NORTON@SRI=ARC, Tb56ar

Sincerely,

Jim Norton

Assistant Dipector
Augmentation Research Center
Stanford Research Institute TbS5bas

5«NOVe74 2243#PDT BATR at QFFICE=13; Policy on tne
establishment of nmew djirectories
Diittibutlonl MARTINEZ' UPER' LEE' pETERS' norton,
lieberman at sriearc, hopper, hardy at sriearc
Received ati S5=NOVe74 22344304 7057

A new policy has been implemented by Jim Norton so that

requests may be honored by Tymshare for nNew dirs from myself

and Susan Lee (the Arpa users), The standard format should

pe used and sent to Jeff, Bob, Marsha, JCN, and JHB for each
reaguest,

The present coordination between Jeff, Bob, and Marsha works

great, Thanks, Jim To57a

4=NOVeT74 1205«-PDT LEHTMAN: New cassette program for Phoenix
machine test
Distribution: HARDY, LEAVITT, watson, lehtman
received ati  4«NOVe74 12305312 Tb58

1°ve written and loaded a version of the Cassette program
which knows about the 3=Phoenix machine, I1f we ever

get one which works, we can test it out, If we really
wanted the Phoénix machine, the cassette program could be

made

more elaborate to take advantage of features not avallable

on the

Termicette Or Techtran, The program {s <lehtman>casz,say} 7b58a

Please let me know whenh We have amachine to test, Als0o, we
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should
check to see 1f cas2 works with techtran and termicette, Tp58b

HGL 7b58¢C

4«NOVe74 1055«PDT HARDY: ONR and TV'S
Distrioution: HARDWARE, lieberman, hardy
Received at 4=N0Ve=74 103155327 7059

Hi Redi go00d news about the car (money talks,,) Let us

know the statys of the equipment and any trouble you might
encouynter, If you are buysy wednesda I think we can set it up

as long a&s you checked it all out befor e Wednesday, Robert

and Martin Te59a

4=NOyVe74 0B15=FDT HARDWARE at SRI=ARC: none
Distribution: HARDY AT ARC
Received at! 4=NOy=74 08315149 7b60

helle » have arrived in fine shapedlid get a car without any
trouble AM going to onr to see i{f I can get & room to test
that tv stuff on wed since it can’t be set up for real

until 3 pm wed wag snowing in denver Tb60a
. 31=0CTe74 1616«PDT LEAVITT: Testing of Cassette Program
Modifications
Distriputions LEHTMAN, hardy, peters, bair, norton
recejved at: 31=0CTmw74 163163203 7b61
Harvey,

I ran the dex program using the techtran device, and as far

as ] can see there are no problems,

I haye been loading it from <lehtman>casgTTE, but I see no

reason why it shoyldn’t be brcught up as the running

version, from my yser standpoine,

Jeanne L, Tbéla

31=0CT=74 1412~PDT LEHTMAN; Cassette Program
Distribution: LEAVITT:. HARDY, PETERS, bair, norton
Recelived ati 31=0CT=74 141:112:35 Tb62

Does anyone Know the status of he cassette prodranm
modification I made several weeks ago? As far as I Know,

the med

was successful, but I don’t know if it has been brought up

as the

running version here and at OFFICEe~1,, Last I heard was

that

Jeanne was going to do some tests, What®s the story? Tb62a
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HGL

22=0CT=74 101E=«PDT JOHNSON}
Distribution: HARDY
Recelived at: 22=0CT=74 10318327

mark will take 4 hours vacatlion today and all day tomeorrow
if its ok, he will try te call vou later todayY or tomorrew,

18+0CTe74 1554«PDT JOHNSONS: Rod’s Trip to MITRE
Distriputioni COSELL AT BEN=TENEX, hardy
Received at: 18=0CT=74 15154102

Rod will not be coming to MITRE on Monday, It looks like
we won't be able to schedule the trip until later in the
week, We will call yoU on Monday, Sprry fer any
inconvience,

weMartin

16=0CT«74 1021«PDT HARDY® directory for me at office=l
Distributiony NORTON, hardy L
Received at: 18=~0CT=74 10321324

Jimg

1 am d0inNg mOre sghgd More ONeline (sNdmsg stuff) work
directly related to office=i contract, I should be dolng
this on the office~1 machine, Can I dget a directory there as
soon as possible?

vaemartin,,

17=0CTe74 1324«PDT HARDY?! reaquestipng tymshare to bid next
years system

Pistripcuticen: NORTON, hardy

reéceived at} 17=0CT=74 13324337

Jimt

1f we don’t request Tymshare to bid our next years system
soon (this week or early next) we will have a timming
problem and ARFA negotlations will not bhe Complete by first
of year, 1f we do not know exactly what configuration we
will want, we sshould request a bod bid for the stuff we do
and what we speculate, Wwe cOuyld ask them to give us a cost
fOr exchanging particular equipment (like the drum) before
end of next year, 1 expect this would not he to bad coOst
wise if tymsare has the equip

nt around and what we wanNt tO exchandgde is something they did
not have to bbuy specifically for us,

In any case we should do something very soon,

PesS,
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pernaps if you have a Copy of the last reguest for bid form
tymshare 2I could read it to come familiar with it before

this next go around,,

seemarting, Tb66a

17=0CT=74 1112«PDT HARDY; Justification for tymshare Supply
order
pistribution: JOHNSON, hardy
Received atj 17=0CT=74 11112145 7067

Sandy:

Type uyp the following,

These supplies are needed to support our Office=1 comMputer

service provided py Tymshare Ine, It is cheaper to purchase

these supplies from them pbecause they buy in bulk and will

pass these saving on to us, In addition, ¥We save the

overhead cost of purchasing from several suppllers, Tb67a

17=0CT=74 1021=FDT JOHNSON?
Distribution: HARDY
Received atg 17=0CT=74 10321359 7b68

tom little needs justifjcation for tymshare order for 4000

‘ dO0lla8rSenense 7569§

16=0CT=74 1133=PpT IRBY: tip buffer sizes
Distribution: HARDY
Received at: 16=0CT=74 11:33:15 769

have yoy found out how big they are vet?? == Charles, Tp69a

15=0CT=74 0922=PDT WATSON: TIP Buffer sSituation
pistributiont NORTON, ENGELBART, LIEBERMAN, HARDY
received at? 15=0CT=74 09322:27 7b70

reading Martins note on the TIp buffep situation indicates

we have a serious problem and I would recommend that we not

market Line Proecessors further unless weé can guarantee

adeguate buffers at both the Tenex and TIP ends, We need to

get a much better agreement with ARPA about the importance

of what we are doing and solicit their help in resolving the
{ssues, Its important to note tthat pFfice 1 is alsoc not
supporting the appropriate sizee buffers because there is a
suspected bug that noone

s lookina for, Dick 7704

10=0CT=74 0939«FDT LEAVITT: woOrk

Distribution; HARDY
. Received aty 10=0CT=74 09339:40 7Tb71
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Status of the 3 files I am working on for You,

1) The draft called CONTRACTS sits in )leavitt,con,), It's
ready for you to work on,

2)The draft called HARDWARE is stuck i{n my directory in a
¢ile called rcuggy,iml), I can‘’t get the DEX command to turn
it inte an NLS £ile and no one will help me because they say
only harvey can fix it easily cause its his project,

3)The notebook to edit (the microprocessor paper), 1I'm
calling back a version of that file FREP from archive so 1
can work on it, Hopefully we have sOme version in archive
that somewhat Tatches the draft editing worked on, 7b71a

9«0CT=74 0721=PDT WATSON: lessons of the recent past
pistribution: ENGELBART, NORTON, IRBY, ANDREWS, PETERS,
HARDY, VICTOR,, HOPPER
Received aty 9=0CT=74 07121110 7072

gentlemeny There are a cople of observations from the
flasco of yYesterday and recent experience with office 1 and
line processor that could help us in the future,
1) oOperations should have some contingency plans for events 1
such as yesterday, know where to £ind monitors with
appropriately set buffers, know where the latest versions of
‘ nls are etc, Between the slow speed caused by the small
. puffers and having to hit reset on every jump command we nad
to acandon the demonstration and switch to the movie and
talk, The top management of the data seryices center were
polite and sympathetic but it was still unnecessarily
empbarrassing,
2) Plan B had been to use Office 1 as backup, Response was
s0 poer even when illegally setting mrp to 40% that delays
to execution of simple things was to be measured in 10s of
seconéd tO Minutes, There is Nno way development will be able
to use ooofice | ynless we find oyt whats happening and get
that system properly configured, Office 1 will also gquickly
lose its custormers , NSWw will fail, when 1 get back I would
like to have ameeting Men with Bepr L, DIA, CHI ,JDH, KEV to
see what can be do
guickly to understand whats happening over there in
retrospect and with the new memory,
3) 1The line processor at this end of the country is very
sensitive to puffer sizes apparently, Even with no lead it
puts stuff on the screen in bursts of about 150 =200 chars |
with serious delays between bursts, Wwe need to experiment
with bioger Tenex and TIP buffer sizes as whats in use nnow
seems too smalll by a factor of 2«5,
4) Jim I guess nhas a demo friday and we will have some
important ones thurs and friday as yet unsCheduled, would
. appreciate Jeff having some contingenecCy plans etc as demos
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seem to Invite trouple,
I have seen the fuytyre and only some of it works, D8ck Th72a

6=0CT=74 2109=PDT LIEBERMAN: undelivered journal mail, res
KWAC minutes
Distribution: HARDY, RATNER AT OFFICE=1, HOPPER, BAILR,
PETERS, lieberman
Recejved aty 6=0CT»74 21109143 7073

Please see (24167,) for KWAC minutes, The journal system
has net peen delivering myy mail this week, Thanks, ROBERT 7b73a

1«0CTw74 1401«EDT MALMAN: EXTREMELY IMPORTANT NEWS RE TIP
ACCESS CONTROL AND ACCOUNTING
Distribution; ENGELBART, NORTON, WATSON, IRBY, HARDY,
RATNER AT QOFFICE=1
Received at: 2=0CT=74 162318302 774

DEAR TIP USER: 7b74a
BEGINNING DECEMBER 1, 1974 ALL ACCESS TO THE ARPANET

THROUGH TIPS WILL BE CONTROLLED BY A LOGIN pROCEDURE, AFTER
CONNECTING TO A TIP IT WILL BE NECESSARY TO TYPE YOUR NAME

‘ IDENTIFIER AND SECRET PASSWORD, IF YOU CANNOT SUCCESSFULLY
LOGIN YOU WILL BE DISCONNECTED, 7b74b
BEGINNING NOVEMRER 1, 1974 THE SYSTEM WILL START A
TESTING
PHASE DURING WHICH ANY NAME IDENTIFIER AND pASSWORD WILL
WORK , 1b74c

IN ORDER TO GET AN ACCOUNT YOU SHOULD BE AN
AUTHCRIZED USER AND SUBMIT A REQUEST, AUTHORIZED
USERS ARE (1) ARPA CONTRACTORS USING THE ARPANET IN SUPPORT
OF THE WORK OF THEIR ARPA CONTRACT, OR (2) MILITARY
PERSONNEL
OR PERSONNEL OF NATIONAL SECURITY AGENCIES USING THE NETWORK
FOR R & D PURPOSES, USERS OF THE NETWORK WHO DO
NOT FIT INTO EITHER CATEGORY ARE ENCOURAGED TO MAKE A

SPECIAL

REQUEST FOR ACCESS, 7b744d
IN THE FUTUREs, THERE WILL BE A CHARGE FOR TIP

USEAGE,

HENCE, REQUESTS FOR ACCOUNTS MUST CONTAIN INFORMATION ABOUT

THE INDIVIDUAL REQUESTING THE ACCOUNT AND THE ORGANIZATION

THAT WILL PAY FOR THE ACCOUNT, THE INFORMATION ABOUT THE

ORGANIZATION MUST BE ACCOMPANIED BY AN AUTHORIZED SIGNATURE,
. THE REQUEST MUST INDICATE SPECIFIC TIPS TO RE ACCESSED,
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FOR THE UWNERS OF SOME TIPS MAY WISH 710 RESTRICT ACCESS,
SPECIAL ACOUNTS WILL BE AVAILABLE ALLOWING ACCESS TO ALL
TIPS, THESE WILL BE ASSIGNED TO OPERATORS AND MAINTAINERS
OF THE NETWORK, AND OTHERS UNDER EXTRAORDINARY
CIRCUMSTANCES,

BY REGUEST,

INDIVIDUAL INFORMATION: NAME IpeNTIFIgR, FULL NAME, PASSWORD
REQUESTED,
ADDRESS, TELEPHONE NUMBER, NETWORK ADDRESS (IF ANY),
AND LIST OF TIPS TO BE ACCESSED,
PAYING ORGANIZATION INFORMATICN; NAME, NAME OF AUTHORIZING
INDIVIDUAL, ADDRESS AND TELEPHONE NUMBER OF
AUTHORIZING
INDIVIDUAL

CHARGES FOR TIP USE WILL BEGIN IN FY76, AND A
CHARGING
SCHEME HAS NOT YET BEEN WORKED OUT, SUGGESTIONS ARE WELCOME,

PLEASE SEND LETTERS (NOT NETWORK MAIL) REQUESTING ACCOUNTS
7O}

PRy CRAIG FIELDS

ARPA

1400 WILSON BLVD,
ARLINGTON, VIRGINIA 22209

CRAIG FIELDS

=qui

27-SEP=74 0745«PDT NORTON! Meeting Today at 2pm

pistribution: BAIR, LIEBERMAN, RATNER AT OFFICE=i, HOPPER,

engelbart, norton, hardy

Received at: 27=5gP=74 07145115

There will be a meeting today at 2pm in the conference room
to discuss Applications planning, the factors involved
andscre scenarios, Between many of oS, there have been
planning discssions that have been very helpful to me, NOW
is the time to combine forcCes to help me (us) get a better
picture together, We hdaye to make some important decisions
soon that will have a direct bearing on what Our growth,
staffing, and Oother targets are, a Hint; be prepared to
think big, Jim

(biag is not dropping characters,,as above?)
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NIC

28=JAN=75 1440~PST HARDY! Locks for NC (P,S8,),
Distribution: JOHNSON, hardy, feinler
Received aty 28wJAN=75 14140149

Sandyi

I forcot tO mention that we also want to put 10Cks on all
the f£ile cabinets in the NIC room, Some already have them,
Wwe want the type that is built in (like the Ones that are
already installed),

Please reaquest these locks also, Thanks again

martin

28=JAN=T75 1436-PST HARDY! Locks for NIC
Distributions JOHNSON: hardy, feinler
Recelved at! 28=JAN=T75 14136142

sSandy!

Would you please call security? or maintenance? and request
they put two locks on the NIC room J2028, The room has four
doors, “e want locks on only twoy one the door nearest the
printer room, and the other the door nearest Jeffs office,
We want & lock without handle on the door nearest Jetf,
Please ask them to do as soon as possible and let me Know
their reply,

thanks

martin

JAKE 26=~N0OV=74 18347 24622

TIP Access ReqQuest Letter
Locationy (GJOURNAL, 24522, 1iw)
sepeeNoOtes [ INFO=ONLY ] ##uns

11=FER=75 1417=pPST HARDY! MY computer rocm phone extention
Distributiont JOHNSON: hardy
Received at: 11=FEB=T75 14117140

Please have it disconnected,
thanks
semartin,,

30=JAN=75 1643«pST HARDY: Brown Box Coupler

Distribution: JOHNSON, hardy
Received at: 30=JAN=75 16143;:05
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Sandys

YOy d¢ remember that I loaned one to0 a frend? If we Myust NoOw
return them 7, I can fetch,.

martin

17=JAN=75 0913«PST JOHNSONS

Distributiont HARDY
Received at: 17=JAN=75 09313105

you turkey
i think the peach will be lovely today

17wJAN=75 0824«PST HARDY: ME

Distribution: JOHNSON, hardy
Received at; 17=JAN=T75 08124120

SANDY

I STILL DON’T FEEL SUPER TODAY SO I DON’T THINK I WILL COME
INQP.S

TIMECARD,,

CHARGE ONE DAY TO 3074 THE REST (EXCEPT FRIj SICK) TO
QVERHEAD,

MARTIN,, BYE SEE YOU MONDAY

26=DEC=74 0903~=FPST HARDY: me

Distriputions NORTON, hardy:, Johnson
Regelved at! 26=DEC=T74 092103147

Jims

still under the weather, Cought the Flu Sunday last and
spent most of Xmas day in bed, Feal some what petter today
put still pimpy, eXpect to shake it by Mon, see you then,,
martin,,

19=DEC»74 1020~PST HARDY: Me

EPAC

Distribution: NORTON, hardy, johnson
Recejved at; 19«DEC=74 10320313

Jimg

Hi, I am going to0 try and stay home for the rest O0f the day
today and all day tomorrow, If there is anything HOT please
call and I will take care 0f, I will check my mail in }7>he
morring and most likely come in over the week=end ,
...m!rtin.-

16=DEC=74 1116=PST HARDY:! EPAC East Lineprocessor Workstation
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Distribution: NORTON, hardy
Recejved at: 16wDEC=74 11316334

Jims:

pave EBrown's Memo to you Dec 3 states that the EPAC project
2513 no longer needs the Delta pata Mouse Keyset and Modems
at SRI-Wash, Dave would like to stop paying for that
equiprent by the end of this year, He says some other people
may be interested in using (talk to him for more detail and
names, Or say so anhd I will),

unless I hear from you otherwise I will make arrangements
next week to have the eguipment returned and the line
disconnected,

sesmarting,,

ARFA/RADC

13=FER=75 0844=PST HARDY: MITRE TIP Buffer Space,

Distriputiont BRIGNOLI AT OFFICE~i1, hardy, hardware
Received at; 13=FEBw75 08144123

Franki

The project that was using the 208A modem Connection we have
connected to the MITRE TIP no longer needs it, However, we
foresee & need again in a few months, In the mean time 1f
{t will help your case tell iseli that it is alright with us
{f he gives you those buffers,

veemartin,,,

12=FEB=75 1025«P3T BECK: Equipment at ARPA

Distribution: HARDY, BONDURANT
Received at: 12=FEB=78 10:125:15

We got the Lineprocessor equip installed ang they all tested
out all right,

I'm mailing back the replaced stuff, So far so good,
Thanks,

T=FEB=75 0539«FST BECK at OFFICE~i: Many thanks for the
vellow tables

Distributiont HARDY AT SRI=ARC, HARDY, BAIR AT SRI=ARC,

NORTON AT SRI=ARC

Received at:  T7-FEB=75 10:105:19

The ARFA people love them!! Brignhnt yellow {§ an unusual and
welcome addition to the decor here, QOne is on the 8th
floor==Connie’s off{ice==50 will be great for demonstrations
as well &s for peoPle here to work at) the other is on the
10eh f£loor where it is bpeing ussed by 3 beginning DNLS users
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(we had a hard time deciding who should be the lucky ones),
And Keydata (and children) thanks you for the Jreat Wwooden
boxes they arrived in, 7£3a

30=JAN=75 0958«PST HARDY: G,E, 1200 Baud Terminet,
Distributions RUSSELL AT ISI, nardy, norton, Jjordan at
officeel, beck
Recejved at: 30wJAN=T5 09358104 7¢£4

Davej< HARDY, GE,NLSjy1, >, 30«JAN«75 09351 MEH 1} 7f4a

In Sept 74 we ordered a 1200 bayd G,E, TermiNet terminal
for use on
SRI EFAC project 2513, This terminal was delivered to
SRI=WASH then

later moved to the ARPA Office, 7£4b
Dave Brown and Arlie Capps have informed me that project

2513 has

been extended, but without funds to coentinue leasing the

TerminNet, 7f4¢c

I nave asked Reta Jordan to make arrandement with the

' leasing company
to have the Terminett removed from the ARPA office and

installed here

at SR] for use on another project, 7£4d
I1f for some reason you would like to keep the TerminNet and

tranpsfer

the lease please adyise, Tf4e

pema8rtin,, HARDYEBSRI=ARC T£4¢f

29=JAN=75 1121=PST HARDY! porkstation tables for ARPA
Distripution: NORTON, hardy, jonnson
Received at: 29=JAN=75 11321:58 7£5

Jimg 7£5a

We have 10 or so tables, Ittakes apout 2 to 4 veeks to get
more, this means that we could get more by March { 1f we
sent 4 to ARFA now,

1f for some reason construction takes longer we can double
up the smaller ones, |
martinn. 7£5b

29=JAN=75 0904=PST HARDY: Sandy;

Se
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pDistribution: JOHNSON, hardy, norton
Received at: 29=JAN=75 093:04:30

sandyt

As you know Jim N is at ARPA, He would like to Know
construction cost of a workstation (the large tables we
just had built) and how much it would cost to ship to ARPA,
He needs this info this morning, so Would You find the work
order and match it with the PSR showing the costs, and ask
receiving to estimate shipping costs (9ive them sort of
general dementions and weight),

thanks

semartin,,

29=JAN=75 0653«PST NORTON; Workstation Tables for ARPA

pDistributiont HARDY, nerten
Recejived at; 29=JAN=75 062:53:10

I'm thinking of sending 4 of the new workstation tables to
ARPA to sSolve their configuration problem,,,2 question!
can we sbare 4 now? HOw long to replace them by having more
puilt? How much do they cost? HOw apout shipping
cOstysolike stacked [)] [] offset
Since they are just the right thing for the terminal and
ARPA cant get them easily I do want to £ind a way to help
theM cut,..let me Know fairly early today i1f you can so I
can discuss with cOnnie? Thanks Jim

28wJAN=75 1501=EST KEYDATA at BBN«TENEX3 PORT PARAMETERS FQOR
FOURTH LINE PROCESSOR AT ARPA~TIP

at

Distributions MALMAN, melindon at is{, plynch at isi, hardy
sri=arc,, bondurant at sri=arc
Recejived at: 28 JAN=T75 17308313

JOEL,
PLEASE SET ARPATIP PORT #5 WITH THE SAME PARAMETERS AS 3,

6 , AND 7,

TO WHITy NO HUNT, 2400 IN,4800 OUT,D R 697,,,DELTA=DATA LINE
PROCESSOR

BUFFERS ARE ALREADY SET TO 56 IN AND 134 OUT,

THE FOURTH DELTA=DATA PROCESSOR WAS SENT
YESTERDAY, . ,PROBABLY WONT AKRR=

IVE *TILL LATE THIS WEEK OR SOMETIME NEXT WEEK, PORT 5 USED
TO BE THE

IMLAC PORT,(SINCE THE IMLAC IS NOT IN USE, ITS PORT SEEMS
THE LCGICAL

CHOICE,) I MENTIONED TO ROD BONDURANT THAT WE MIGHT USE
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#1, 80 IF YOU
GET ANY MSG FROM HIM OR HARDY , READ IT AS 5,

THANKS
ALX

27=JAN=75 0548B«FST BECK at OFFICE=13 Sick Delta Data on 8th
¢loor ARFA (Connie’s dept)
Distribution: HARDY AT SRI~ARC, BONDURANT AT SRI=ARC
Recelved at: 27=JAN=75 05148300

I'm serryY I didn’t tell You that the pelta pData repalrman
had

peen here, But he has worked on it twice, replacing sets of
cardsy each time he was here, it wouldn’t go blank while he
was

here, so0 he couldn’t tell {f it was fixed, But we are still
naving trouble with it (the screen will go blank all of a
sudden,

leaving onefs job in a wierd state) and I have placed
another

call with their answering service, Connie {s feeling fairly
frustrated about this workstation’s problems, 80 I havenrt
told

ner it did it again, My responge is to leaye it off for a
while,

rescue My job to soOme safe place from another terminal, and
then

to turh the LP/peltaData on again and attach to my Jjob, We
just

need the terminal too muych to be able to leave it in its
plank

state till repairman gets here, Even so the whole trip is
inconvenlent 1f a new user is using the workstation,

1

22«JAN=75 1603«PST HARDY$ Your Broken Delta Data, and the
Fourth one,

Distributiony VANDERBURGH AT USC-ISI, MCLINDON AT USC~1SI,,
BECK AT COFFICE=1, nardy, norton

Recejived aty 22=JAN=75 16303;01

connie:
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We sentanother DD display to you today, shoyld arrive
tomerrow or the next, If Alex has time it would be nice if
he could replace the broken one to see if it really is
broken, Tommorrow, or the next, we wWill send you another
Lineprocessor, Mouse, and Keyset to make up the fourth
Lineprocessor Workstatloen,

P,S,

If Alex 1s still having trouble getting the service rep out
to lock at the display, let me xnow and i will see what
can do from here,

16~JAN=75 1201=~PDT ROETTER at QOFFICE=1: Lineprocessor problenm
cont,

Districutiony HARDY AT SRI=ARC, bair at sri=are, norton at
sri=arc, feedback

Received at: 16=JANmTS 12306127

I*11 give you a call next time it happens,

In answer to the things you suggested, When this happens

the mouse does not track, SYystem reset has no effect and

TIP commands are not recoanized (seems its no respecter of
commands = none do anythingl),

. I edon't know whether to hope it happens a%ain or not = put
I'11 call if it does,

P,S5, Don't forget Jeapnie is here pnoW¥W Sg if there is any
news or helpful hints about lineprocessors send her a Copy,
Thanks

16=JAN=75 0910=PST VANDERBURGH at USCeISI; DPELTA=DATA SERVICE
Distributioni HARDY AT SRI=ARC, vapderburgh, Plynch
Received at: 16=JAN=T75 091213108

MARTIN,

I SENT YOU A MSG AT OFFICE 1, I'LL REPEAT IT HERE JUST IN
CASE YOU

ARE LIKE ME AND DONT READ MAIL AT OFFICE 1 700 OFTEN, THE
NEWEST DELTAw

DATA TERMINAL HAS A TENDENCY TO GET INTC A STATE WHERE THE
TTY LIGHT

WILL NOT COME ON, THE CURE SEEMS TO BE TO TURN OFF POWER
BUT IT DUES

NOT ALWAYS CURE IT, I TRIED TO CALL FRANK LASOTA,BUT KIS
NUMBER SEEMS

TO HAVE BEEN DISCONNECTED, CAN YOU TELL ME WHAT TO DO?

ALX
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PLEASE REPLY TC VANDERBURGH @ISI

16=JAN=75 0B33~FST HARDY! Your message ahout suspected
Lineprocessor problem,

Distributiont ROETTER AT OFFICE=~1, hardy, bair, norten,
feedback at officen]

Recelyed at! 16mJANm7S 0B133:54

When that happens acaln vou should give us a call to see if
we can help, At first hecause you did not see any responce
in the lights it sounded like the display Joofed, however
since yoU did neot get auto loged out or detached this seems
not likely, Onre thing you might check and do if it happens
to you again: note if the mouse is still tracking and what
happeéns whén you push the reset button on the lineprocesseor,
also you might trv tvping the TIP intercept character
(contrel v or at sign) to

e if the TIP responds.,

martin,, HARDYE@GSRI=ARC

16=JAN=75 0730«PDT ROETTER at OFFICE=13 Lineprocessor
prehlems

Distribution: BONDURANT AT SRI=ARC, HARDY AT SRI=ARC,
FEEDBACK, norton

Recelved at: 16=JAN=T75 073303506

YesterdaY afternoon about 5 p,m, and again today about 10
minutes agel was working in nls when the lineprocessor
screen went blank, It wouldn’t respond to anythling except
peing turned off, (This is the one In Connie’s office),

When I typeéd on the keyboard the characters yere not being
sént or recejived, acCording to the 1ps j1pr 1rs 1ights,

Last night my job didn't get detached in the whold process
§0] couldn’t dc¢ anything with that job around and the file
Iwas working on busy (can’t attach to an UNecdetached job,)
Today my job got detached so that when I finally managed to
get a Screen back I could continue te work,

Thought You shouyld know the latest!
JCN 23=DEC=74 21140 24730
Proposal ISU 74=258 Ceontinued NLS Worksnop Support for RADC

Locationt: (GJOURNAL, 24730, 1iw)
s#¥vs¥Noted [ INFO=ONLY ] ##s#s

Commentsi Signed hardcopy pPrinted todays, to be malled to
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RADC tomerrow 12/24, In addition, an advancCe draft with
complete cOst estimate has been transferred to Stone’s
directory at officee«ly radc,nls jen

9=DEC=74 0529«PDT LEF at OFFICE=1: status Oof ARPA=TIP post
parameters
pistributions HARDY AT SRI=ARC, BONDURANT AT SRI=ARC,
nardware at sri-are
Received ati 9=pEC=74 05130144

Keydata is maintaining a file at 1SI describing port
parameters of the AppPA~TIP, You might be interested in
taking a loek, For one thing the puffers have been
decreased and are scheduled to be decreased again soon,
This documént gives all the amounts, It is at ISI and the
name isi

<KEYDATA>TIP=EUFFERS,DOC

For the most part a)l else is o,k, for nowl

27=NOV=74 CE30=EST MALMAN at BBN=-TENEX} ARPA TIP PORT 7
pDistributiony HARDY AT SRI=ARC
Recelved at; 27=N0Vw74 05:30:30

MARTIN,
IT IS DONEsssss JOEL

1E=NOV=74 1949=FDT FEEDBACK at OFFICE=~1: Internal string
error with Imlacs

pistribution: KENNEDY, CAVANC, STONE, PANARA; LAFORGE,
feedback, michae]l at sriearc, mavnard at sriwarc,, hardy at
sriwmarc, watson at sriearc

Received at: 1BeNOVwT74 19249:58

Hi, In responding to this latest notice about the problem
when you use ? with the Imlac, I can forward good news| ARC
is trving to rejuvenate its Imlac so that we can duplicate
the problem and somehow fixthe bug, Its taking some deing
to wire it up, move it, etc,, and some day it might eyen be
useful to find the bug, 1 say this in good humor because I
Know youfye sent s0 many messages about the problem, and we
are trying very hard to fix it,

The copy tC oyr own pefple is just tO remind us that you
still are having the problem and that ouyr programmers
efforts are in great need, Flease be patient == I*ll send
yoy any News on the matter as soon as it happens, Best to
all, Feed/]im

7=NOV=74 1026=PST HARDY: Installing second Lineprocessor at
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ARPA
Distripution: MCLINDON AT OFFICEe~1, nardy, norton
Received at: 7=NOV=74 10126149

connieg

Glad to See that the Linepr

seconé Lineproesser and display has arrived, Rod is still
in the WASH area, He is working at MITRE with NCC pecople
trying to resolve @ TIP probhlem, Also he is nhelping Doug
and Lieberman setup for an UONR demo scheduled for THUR
(today), It is planned that he will install you secong
Lineprocessor Workstation beore returning te SRI=Menle,
However it is not suyre when, this depends on when he
finisres with at MITRE,

I have sent this messagde to Red also, he will contact you
soon to schedule ingtallation,

seemartin,,

11=0CT=74 0847«PDT HARDY: Cassette recorder
Distributiont VANDERBURG AT USC~ISI, hardy
Received at: 11=0CT=74 08347159

There are several to choose from, I will send you Some

. information on the ones that are compatible with our dex
cperating system, One thing vou will need t0 decide is what
tape capacity you will need (you will want to get all of
one typed in file on one tape if at all possible, this will
make {t easier to load into the computer), Installation
will require a large input buffer in the TIP (cassette date
is specled {intce the TIP a line at a time (Max B0 characters,
80 yoecuy will need TIpP buffer
handle it),
Talk te You later if you have more guestions, I expect Yu
wiill get hardcopy information this Mon or Tue,
seamartin,,

11«0CT=74 1225«PDT HARDY! cassette recorder
Distributiont VANDERBURGH AT USCeISI, hardy
Received at: 11=0CT=74 12125141

Ther are severa)l to choose frem, I will sepnd you some
infrmattion about the ones that are Ccompatible with our Dex
operating system, One thing you will need to decide is what
tape capacity will be required; (you want & cassette
recorder that can hold a complete file, 1f at all possible,)
This will make it easier tO0 load the file into the compuyter,
The cassette recorder will require @ TIF {nput buffer large
ehough tO hold one line of text (80 characters),

. Talk you you later if you have more guestions, I expect
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you will receive the hardcopy stuff Tue or wed,
somartin,, 7f£21a

10=0CTw74 1211=PDT VANDERBURGH at USCeISI; TERMICETTE INFO
Distributiont HARDY AT SRI=ARC, keydata

Received at: 10=-0CT=74 12312:54 7£22
MARTIN: JIM NORTON TELLS ME YOU HAVE ALL THE GOOD STUFF ON
TERMICETTES

AND OTHER TERMINAL TAPE RECORDERS, CAN YOU TELL ME A COUPLE

OF

MANUFACTURER’S NAMES SO THAT I CAN GET PRICES AND THINGS

LIKE THAT?

THANKS

ALX 7€22a
VANDERBURGH QISI OR RDFFICE=] 7£22b

10=0CT=74 1143«FDT NORTON at OFFICEe~i: Trmicette
pistribution: VANDERBURGH, nerton, hardy at sri=arc

Received atj 10w0CTm74 11344353 7£23
Alexy Martin Hardy at SRI=ARC has the information you need
‘ for you and Connie en the Termicette (and other) tape
recording units, call nim at (415) 3266200 or sndmsg to
hardy at srisarc or Journal item to MEH {dent, ok? Jim 7£23a
HUDSON 79

JCN 23«DEC=74 21125 24728

Proposal ISD 74+257 Continued NLS Workshop Support for the
Hudson Institute

Locationy (GJOURNAL, 24728, 1iw)

suweuNote! [ INFOWONLY ] #wsex

791
Comments: Signed hardecopy printed teday to be malled
tomorrow 7g91a
11=DEC=74 0927=PST HARDY! Hudson
Distriputioniy NORTON, hardy
Received at; 11=DEC=74 09127106 7Q2

Jims

All {s well again, at least for today, Apparently Last week
Mary dumped on of Rutgers computer operators (girl) bretty
bad, she told her sup (Web), and the next time mary called
she got Web and demanded he help her for ten
MiNUCESssnnannsnanesnssancseasssnnnnss ANy vay it {8 all
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patch over and I don’t think it will occur again, (bretty =
pretty)

6=NOVe74 1433«PST HARDY? hudsen tip port number
Distripution: HARDWARE, hardy
Recejived at; 6=NOV=T74 14133341

rodg

you hhaven’t told me the port number yet? Send {t in a
message,, thanks

sselartin,,

6=NOye74 0B58«PST HARDY: Rutgers TIP Lineprecessor buffer
size

Distribuytion; RUGGLES AT UFFICE=1, hardy

Received at: 6=NOVv=74 08158307

I was not able to verify The Lineprocessor port number at
Rutgers, I must do that bhefore I can have puffer size
increased, Expect verification today, Will let you knew when
1 get it,

5«=NOV=74 1337«PDT HARDYt Hudson butfer size for
Lineprocessor
Distributiony HARDWARE, hardy
received aty S5=NOV=74 13137350

Rod}

I want to have the buffer size increased at Rutgers for
Hudson Lineprocessor connection, what port number are they
connected to know??

cemartin,,

NSA

30=JAN=75 1659=PST HARDY: The Character cf NLS and Uffice=l,
Distriputiony JOHNSON, hardy. norton
rReceived at: 30=JAN=75 16189301

sandyit

Bailey at NSA want some information apout our character and
Dffice~l configuration, Susan and 1 are collecting what
inforrmation we can ansvering some question he has listed in
Journal Item 31733, This infxormation will be valuable to
us also 50 it seems like a goed thing to do to compile it in
one commen file, You Could help us by creating a file
containing the guestions Bailey nas asked in 31733, Susan
and I will ansver, as bpest we can, then add to your file and
verify with other people it’s correctness,
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After you create file out put guickprint and pass to me,
thanks, .,
cemartin,, 7hia

JCN 23=~DEC=74 21131 24736

Proposal 1SU 74#=260 Continued NLS Workshop Support for NSA
Locationy (GJOURNAL, 24736, 1iWw)

séeusNote; [ INFO=ONLY ) ##e#w

Th2
Comments;: signeéd hardcopy printed today to be mailed
tomorrow 12/24 7Th2a
BBN 71
<HJOURNAL>25407,NLS31, 16=FEB=75 09331 XXX 111} Title:
Author(s): Richard w, watson/Ryws Distribution; /SRI=ARC( [
INFO=ONLY ] ) 3 Sub=Collections: SRI=ARC) Clerkj RWW)
Origing < WATSON, NLS,NLS31, >, 16=FEB=75 0B135 RWW 178888
711
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Replys Received as Of Fep 16 on Complaint About Network Delays

15=FEB=75 0716=EST WALDEN at BBN~TENEX: NLS OVER THE NET
TEST

Distripution: WATSON AT SRI=ARC, carlson at isi, walden
Received at? 15=FER=75 043117146

WHEN DID YOU DO YOUR TEST? CETAINLY IT WAS NOT

A CONTROLLED TEST SINCE I (AND THEREFORE PROBABLY

THE NCC TCO) DIDN'T KNOW ANYTHING ABOUT IT, WHO KNOWS
WHAT WAS HAPPENING IN THE NET DURING YOUR TEST e= MAYBE
TWwe OUT OF THREE CROSS COUNTRY LINES WERE

DOWN RESULTING IN HEAVY LOADING OF THE REMAINING ONE
AND 28 KOPS FROM TYMSHARE TO BBN, FURTHER, WHAT

WAS THE LOAD AT BENj; SWAPPING QOFF THE DISK, EXPERIENCE
SHCWS THE SYSTEM HAS POOR RESPONSE WITH A LOT

SMALLER LOAL AVERAGE THAN ON A DRUM SWAP SYSTEM,
ALTHOUGH THERE WAS A LOW LCAD AVERAGE AT BBN,

WAS THERE POSSIBLY SOME USER AT BBN SENDING

TRAFFIC OUT TO THE NETWORK TO A VERY UNRESPONSIVE
RECEIVER, THUS CAUSING INTERFERENCE WITH YOUR
EXFERIMENT,

LET’S pO THE EXPERIMENT AGAIN WITH SYSTEM
PRCGRAMMERS WATCHING AT EVERY

STEP ALONG THE WAY (TIP, TENEX*S, NET) TO SEE
WHERE THE PROBLEM IS, IF ANY,

I WOULD HAVE LIKED TO HEAR ABOUT

THIS FIRST, RATHER THAN IN A COPRY

OF A LETTER TO EVERY WHEEL IN THE WORLD
BLASTING THE NET,

REGARDS,
DAVE

PeS,, BILL, WE HAVE NO MORE PEOPLE LEFT TO WORK
ON ANY MORE CRISES THIS WEEK,

PoFeSss BILL, THIS APPEARS TO ME TO BE ANOTHER
EXAMPLE OF SOMEBODY MAKING BIG PLANS WITH OUuT
EVER TALKING TO usS, THE

FIRST I HEARD OF NLS AT BBN WAS WHEN

I HAPPENED T0 TALK TO DICK IN THE HALL AT BBN { AND 1/2
WEEKS AGO, AND EVEN THEN HE DIDN’T TELL

ME ABOUT THE EXPERIMENT TO WHICH

HE NOW REFERS, MAYBE THE NET HAS 710

BE RECONFIGURED SOMEWHAT TC HANDLE

NLS ACROSS THE NETWORKj; MAYBE THE NLS

PECPLE HAVE TO MODIFY IT TQO MAKE IT SUITABLE
TC RUN ACROSS 2 NETWORK (THE NETWORK
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Replys Received as of Feb 16 on Complaint About Network Delays

IS NOT TRANSPARENT == USER HABITS OFTEN HAVE
TC CHANGE),

15=FER=75 1736~EST WALDEN at BRN=TENEX: NLS OVER THE NET

Distributiony WATSON AT SRI=-ARC, walden, carlson at isi
Received at! 1S=FER=75 23136124

pDICK,
THANKS FOR YQUR REPLY TO MY MESSAGE,

I, CF COURSE, DESPARATELY WANT TO

MAKE THE NET WORKx PERFECTLY AND TO HAVE YOU AND
OTHER CUSTOMERS SATISFIED, THE NET WILL NEVER

BE THE SAME AS BEING ON YOUR OWN SYSTEM (AS

I SAID IN MY PREVIOUS MESSAGE, THE NET

I8 NOT TRANSPARENT), BUT (WITH

THE POSSIBLE REQUIREMENT OF SOME CHANGE IN THE
USERS EXPECTATIONS AND HABITS) I AM SURE

THAT THE NET AND THE NET SERVICE HOSTS

CAN BE MADE TO WORK TOGETHER IN A WAY WHICH

LETS WORK BE DONE OVER THE NETWORK CONVENIENTLY,
I AM WILLING TO PUT ALL AVAILABLE RESOURCES

INTO UNDERSTANDING WHAT YOU ARE CURRENTLY SEEING
AND WHAT MUST BE DONE TO FIX IT AND (TO THE
EXTENT IT IS NOT INHERANT IN THE NETWORK

TOPOLOGY OR THE HOST OPERATING SYSTEMS AND SUBSYSTEMS)
FIXING IT, HOWEVERy I CAN NOT BEGIN TO WORK

ON YOUR PROBLEM UNTIL I GET. THE PRESENT PROBLEMS
(E,G,y WITH OFFICE=1) SOLVED, HOPEFULLY, SOLVING
THE OFFICE~} PROBLEM MAY HAVE FALLOUT FOR YOU,

IN ANY CASE, I THINK IT IS EXTREMELY UNLIKELY

WE CAN PARTICIPATE IN ANY EXPERIMENT TUESDAY

OF PERHAPS FOR ALL OF NEXT WEEK, 1IN FACT,
MEMBERS OF COUR SENIOR NETWORK

STAFF HAVE BEEN WORKING ROUND THE CLOCK

FOR A NUMBER OF DAYS NOW, INCLUDING ALL OF THIS
HOLIDAY WEEKEND, AS CARLSON SAID IN HIS MESSAGE,
ARPA I8 IN CLOSE CONTACT WITH uS ON THIS AND

WE WILL GET TO YOUR PRUBLEM AS SSON AS WE ARE ABLE,

REGARDS
DAVE

PeSes IT OCCURS TO ME TO MENTION THAT THE AVAILABLE
TERMINAL BUFFERING IN THE AMES TIP DURING YOUR
EXPERIMENT MIGHT HAVE ADDED TO THE PROBLEM;

I1,E,¢ THERE IS NOT MUCH AVAILABLE, ALSO,

THERE IS PLENTY OF INSTRAMENTATION IN THE NETWORK
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SYSTEM WHICH SHOULD KELP US PIN POINT
THE SOURCE(&) OF DIFFICULTIES, 741b5

15«FEE=75 1151«EST CLEMENTS at BRN=TENEXA? RUNNING NLS AT
BEN SYSTEM A OVER THE NET
Distribution: WATSON AT ARC, carlson at isi, norten at
arc, engelbart at arc, irby at arec,, victor at arc, clements
at bbn, strolle at pbbn, walden at bbn,, licklider at isi,
russell at isi, lyneh at sri=ai
Receivea at: 1S~FEB=75 23538128 741¢

JUST A COUPLE OF ITEMS TO ADD TO YOUR NOTE OF LAST
EVENING, 7ilel

THE CONFIGURATION AT BBN«TENEXA (WHERE WE HAVE BEEN

TESTING)

HASE A BRYANT DRUM (IDENTICAL TO

THE ONE AT SRIeAl, I BELIEVE), WHILE THE INTENDED SERVICE

SYSTEM

HAS THE 333C-EQUIVALENT DISCS, 7i1c2

ONE EXPERIMENT WHICH COULD ADD USEFUL DATA WOULD BE

SPENDING THE J
‘ PRICE OF A TOLL CALL TO ONE OF SYSTEM A*S DIRECT DATASET |

LINES,

ADMITTEDLY ONLY 300 BAUD, TO SEE WHAT DELAYS

ARE SEEN, THE 300 BAUD SHOULD NOT MATTER MUCH WHEN "J In

1§ SENT

ONE WAY AND nUMP TO TEM" IS THE RESPONSE,

(WE DO NOT NORMALLY HAVE DIRECT DATASETS ON SYSTEM B, BUT

WE CAN PATCH ONE IN FOR A TEST THERE, T0Q,) 741¢3

FOR PAST EXPERIENCE ON BOTH THE SHOCK OF CROSS=COUNTRY
NET DELAYS

AFTER BEING USED TO LOCAL TERMINALS,

ANC THE THROUGHPUT OF SWAPPING ON A DISC, THE INTERLISP
PECPLE

SHOULD BE A GOOD SOURCE, FOR EXAMPLE, WARREN TEITELMAN
USED

BBN=SYSTEMeA FOR QUITE A WHILE AFTER MOVING TO
XEROX=RARC,

SOME, NOT ALL, OF THE LISP WORKERS AT BBN ARE USING
BEBNeTENEXE

WITH THE 3330 SWAPPER, LOTS OF NUMBERS HAVE BEEN
PUELISHED ON BOTH

PRCBLEMS, BUT FIRST*HAND EXPERIENCE MAY BE WORTH A
THOUSAND

PUBLISHED WORDS, I FOUND THAT WORKING ON BBNeTENEX (SYS
¢)
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Replys Recelived as of Febp 16 on Complaint About Network Delays

WAS LESS RESPONSIVE THAN THE DRUM ON SYS A UNDER LIGHT
LOAD, BUT

UNDER ANY MEDIUM TO HEAVY LOAD IT WAS QUITE AS GOOD AS
SYSTEM A, '

I ALSO RECALL FROM MY ONE VISIT TO SRI THAT THE KEYSET
USERS

RELIED HEAVILY ON THE VISUAL FEEDBACK TO ASSURE THAT
THEIR KEYSET

ENTRIES WERE VALID, THUS MAKING IT DIFFICULT TO SMOOTHLY
SWITCH

TO TYPING=AHEAD TO AVOID THE LATENCY OF A CROSS*COUNTRY
NET,

THE THROUGHPUT 1s OK, BUT THAT LATENCY MyUST BE OVERCOME,

FINALLY, I*LL MENTION THAT MUCH OF THAT TESTING WAS DONE
LAST EVENING
ARCUND 1700 EST, AND THAT WE HAD BEEN SUFFERING ANOMALOUS

BEHAVIOR
OF EITHER THE IMp OR THE NCP*S AT BBN=TENEX FOR A COUPLE
OF HOURS
BEFORE THAT, THE CAUSE HAS NOT BEEN DETERMINED, BUT THIS
MAY HAVE

ADDED TO THE LONG FACES, WE DON'T KNOW YET,

/RCC

15«FEB»75 1219«PST CARLSON at USCeISI: NLS OVER THE NET
Distribution: WATSON AT SRI=ARC, carlson, norton at arc,
engelbart at arec, irby at arc,, victor at arc, clements at
bbn, strollo at bbn,, strollo at bbn, walden at bbnh,
licklider, russell,, lynch at sri=al
Recelved at! I1S=FEB=75 23340859

SHJOURNAL>25410,NLS)1s 16=FER=75 19130 XXX 1)1} Titlet
Author(s): Richaré w, watson/RywWj Distriputioni /SRI=ARC( (
INFO=ONLY ) ) 3 Sub=Collections! SRI=ARC) Clerk: RWW)
Origint < WATSON, NLS,NLS1i, >, 16=FEBe75 Q8135 RWW jrp18888)
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