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A process is an instance of a program with the following
characteristics:

it is running on one physical machine

it is running under the operating system of that machine

it nas one program couynter associated with it

it has its cwn logical address space

it has its ewn state information

it conglsts 0f a collection of procedyres and data structures
Thus the envirenment that a process sees consists of the physical
machine that it is running on and the operating system under which it
is running, We will call this environment the System Machine (SM),
The environment that a programmer sees when writing a program in
machine (or assembly) language {s usually just tphe SM, However, when
a programmer writes in a higher level language, such as COBOL, PL/1,
FORTRAN, or L10, the environment that the programmer then sees
consists of the SM and the runtime support for the language being
used, Thus, such a programmer Sees a COBOL machine, or a FORTRAN
machine, etec, We will call this environment the Language Machine
(LM),

Application programs, written fOor the LM, then provide a new
environment, e,2, an NLS Machine, for their users,

Thus, we have the following hierarchy 0f environments:
the physical machine environment at the bottom,

Nnext the system machine environment, consisting of the physical
machine and the coperating system,

next the language machine envirenment, consisting of the SM and
the runtime suppOrt package for the higher level langyages, and
finally

(perhaps seyera)l levels o0f) application environments,
Since we are cencerned here with the vwriting of applications

pPrograms, and thus with providing an applications environment we now
can arbitrarily divide the collection of procedures and data

‘ structures that make up a proccess into the following two catagoriesi
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those procedures and data structures written for the LM
those procedures and data structures written for the SM

For example (using L10 as our language, and TENEX as our operating

system), the statement a . atb is a statement written for the L10
LM and should work on any L10 language machine; on the other hand,

the statement [gtifn( a, b) is a statement writtepn for the TENEX

SM,

We will call the collection of procedures and data structures that
are written for the SM (as opposed to these for the LM), the
Operating System Interface, 0SI,

I¢£ we have a running applications program (e,g, NLS) written in a
higher level language (e,g, L10) that supports an application
environment on one SM (e,g, an NLS environment for a PDP~10 running
TENEX), and we now wish to provide this same application environment
on a different SM (e,9, an NLS environment for a Honeywellw=6080
running MULTICS), all that is reguired is that we examine and
possible recode the procedures and data structyres that make up the
08I, All the LM procedures and data structures should work as
written with only a reccempilation required to produce object code for
the new SM,

Procedures fall into logical groupings by virtue of their functiens,
Each such group will be called a package, (This is the sape
terminolgy used by Jim White for PCP (see == XxX),) Most of the
following packages will, for efficiencies sake, live within the
process that uses the package’s procedures, However, this need not
be the case and the procedures could in fact be inyvoked via pCP, In
fact, the only procedyres that need to exist in the process, in
addition to these procedyres implementing the applications
environment, are those procedures that implement the LM (e,3,, the
L10 runtime package) and the procedures that implement PCP,

The following packages (in addition to those Procedures implementing
the applicaticn environment) are likely to exist {n an NSW
environment}

a LM runtime package for the implementation of the LM,

a Procedyre Call Protocol Package (see == Xx%),

a File System package for the manipulation of data structures
external te a process,

an Environmental Contpol Package for the manipuylagion of othep
processes (see == XXX),
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a Debugging Package for the debugging of programs, and

a Miscellaneous Support Package containing procedures that don’t
fall into any of the above packages, but are of general use to a
number of different applications,

Once again, within any package, the procedures can be divided into
two groups!

a set of precedures written for the LM, and
a set of procedyres written for the SM,

For example, in the File System package, there may be a LM procedure
to delete a file given a pathname for the file, This LM procedure
would then decide if the file concerned exists in the local file
system or in seme remote (other machine) file system, If the file
exists in the local file system, the LM procedyre woyld then call an
0SI (SM) procedure to delete the file, 1If the file exists in a
remote file system, the LM procedure would then issue the appropriate
PCP call on a remote procedure in the remote machine to delete the
gile,

The regt of this docyment will be concerned with specifying the
procedyres and data structures that make up the File System package
and the Miscellaneous support package,

It is not expected that any one process will contain all of the
following packages, A process will contain only those packages that
it needs, However, if a process requires one of the functions
provided for by one of the following proecedures, it is expected to
use this procedure and NOT to write one of its own,

The procedyres descriped peloy are intended to be the set of
primitives that are needed by NLS in an NSW environment, No
attempt is being made at this time to provide a complete and
exhaustive set of primitives that can be used by any tool at any
time in the future, However, it is intended that this set will be
a subset of some final package,

Each procedyre will be described ysing PCP syntax,
Introdyction te the File System
Files
Ahs far as NLS is concerned, a file is just a PCP data structure

of a specific USE=TYPE (see == XXX ), The following are the
particular USE=TYPES that we will be concerned with here;
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NLS files 17ala

An NLS file is a tree structured data structure, This
tree has certain global or file attributes associted with
it, e,qg, the creation time of the file, who last wrote
the file, ete, 1In addition, each node of the tree has he

following information associated with it 17atal
structural information which reflects this node’s
position {in the tree, 17ajala
statement attributes such as the name of this
statement and "information retreival keys'", 17alalb
implementation specific Overheaq, and 17alale
propertles'suqh as the text property of this node or
the graphics property of this node, 17alald
All properties have associated with them the following
informatipgnit 17a1a2
. the name of this property, 17aia2a
the size of this property, 17a1a2b
implementation specific overhead, and 17ata2c
the preperty information itse)f (text, picture, etc,),
, 17ai1a2d
we will provide primities for the allocation, deletion,
and manipulation of these nodes and properties, When an
NLS f£lle is first initiallized, & process can indicate
how mény, and the size 0f the "information retreival
keys" are to be associated with each node, The number
and size 0f these "Keys" then becoOme nonaalterable
attributes 0f the flle, 17ala3
There exists a well defined algorithm ffor converting
this tree structure into a PCP list of the following
format (note that the structuyral information is impedded
in the syntax of the list)! 17ala4d

<sfilename% STRING>
LIST( $filevattributess LIST( any, ,.. ), branch )
brancth « <%statementeid% INTEGER>
LIST( stmntwatt, property, ... [, branch, ,,.) )
. sthMnt=att = LIST( %statement ateribute% any, ,e0 )
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property = LIST( prprty=att, %property% any )
prpty=att = LIST( %property attributes any, se¢ )

Sequential files

A sequential file is simply a PCP list, The KEY for this
1ist is the file name (pathname) that unique)ly ldentifies
the file, The first element of this list is a list that
eontains certain attributes of the file (e,g, the bit
length of individual bytes); succesive elements of the
list are the data bytes of the flle,

%filepames STRINGg LIST( gattributes% LIST(), %bytes%
BITSTR' ...)

Terminal files

A terminal file is merely a sequential file with certain
attribytes and with specific semantics applied to the
data bytes,

We will pe providing proecedures for manipulating the data
contained in each of these types of files, While any procedure
can be called and passed a file handle of any type of file,
this will not always provide meaningful results ( e,9,
allocating a windew in an NLS file), &Such mismatches of
functions and file types will!

pe sinmulated as best as possible, or
be a slow NOP, eor
generate an error

It should be noted that we are talking apout logical files and
noet the physical devices that the data May actually reside on,

For example, a terminal file (of which a typescript file is
an example) could very well live on a disk, In this case,
there would be semantics associated with the data in the
file such that if the disk terminal file is ever copled to a
physical terminal, {t would appear to the user just as {f it
had been created originally for the terminal,

Filenames
wWhenever we talk about a filename, we will be referring to a

string whose value will be some canonical form that represents
the fyll pathname that describes the file, This canonical form
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would prebably ideally be the current NLS link syntax, however
there are known deficiencies in this form ( e,g, the inability
to specify devices), we may have to use scme form similar te
that proposed in RFC645, although my personal feeling is that
this form is not a "nice" form to present to users, O0Of course,
{t i{s not neccessary that the form presented tp users be the
same forr that is used internally, but it seems desirable to me
to try te use the same format internally and externally,

In the primitives described beloy, we will be using the
following terms, with the following meanings:

pathname! & string which fully descripes the location of the
tile. '

filewid! an integer which is local t© the process and is a
shorthand way of referring to a pathname, and

-

file=handlet a pathname or a file=id,

More on Terminal Files

When we talk of manipulating a terminal, in fact what we do is
issue a procedyre call, to a procedure in the File Systenm
package, requesting that I/0 be performed to a terminal file,
The cajled procedure will then decide if the termina) fi)e
eoncerned is currently residing on a physical terminal, and {f
sO issue the appropriate 0OSI procedure calls (which in turn
issue the appropriate operating system calls) to actually
manipulate the terminal, If the concerned terminal file is not
currently residing on a physical terminal, then the called
procedure simulates the reguested function as pbest as possible,
e, 9, i1f the terminal file i{s currently residing on a disk, then
the apprepriate data bytes will be written into the file so
that the terminal actions can be reproduced later,

When thinking about terminals, we see that they serve the
followine two basic functionsi

accepting input from the user, and
presenting information te the user,

on any given terminal, there is a display space avallable for
the presentation of information to a user, (On a
typewriter=like terminal, this corresponds to one line; eon
displays this corresponds to the display screen,) This total
display space can be sybdivided into informationally functional
"windows", and windows can be subdivided into primitive units
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for the presentation of atomic pleces of information (e.q,
strings, pictures), (NoOte that atoms are made up of elementary

particles such as characters or lines, etc,) 17c3

The functional windows that are likely to exist for an NSW

terminal areg 17¢c4
a status information window, called the status window, 17c4da
an error information window, called the error window, 17c4b

a command feedback and prompting information window, called
the cemmand window, and 17¢c4c

a tool specific information window, called the tool windoy, 17c4d

In an {deal world, where all NSW users have a
superw=sophisticated full graphics display terminal with an
infinetely large display area, we could afford to reserve
unique areas of the display space for each of the above
windows, Getting back to earth, however, we are faced with the
problem ¢f mapping these logical areas into physical areas on a
. variety of different physical terminals, including
typewriterwlike devices, 17¢5

One approach to this problem i{s to make NSW processes aware

of the myriad terminals and the ideosyncrocies of each, and

to tailor its interaction appropriately for each terminal,

This would seem to be a never ending task (and perhaps
countereproductive in that there might not pbe a "standard"
interface anymore), 17c5a

Another approach is te provide ap NSW Virtual Termipnal
(NSWVT) and an interface to this logical terminal, 17¢5b

A third approach is to provide a smal]l set of NSW virtual

terminals and interfaces to each of these logical terminals,

gach yirtual terminal is then representative of a class of

physical terminals with similar characteristics, 17¢S5¢c

Wwith approaches 2 and 3 {t {s then the function of the OSI
procedures (inm conjunction with operating system calls) to

map these logical terminals into physical devices, These
approaches have the advantage that supporting a new terminal

only requires the addition of a new "deyice" driver, a much

simpler conceptual task compared with changing code within

the N§W, 17¢54d

. NSW will use approaech 3, {,2, a small set of NSW virtual
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terminals will exist, and we will be specifying the
primitives for manipulating these virtual terminals, The
classes Of NSW virtual terminals will be:

Class 03 ascii,-nalf=~duyplex, line at a time,
typewriter=like terminals,

Class 1i ascil, nalfeduplex, character at a time,
typewriter=like terminals,

Class 2! ascii, fulleduplex, character at a time,
typewriter=like terminals,

Class 31 ascii, alpha=numeriec displays, with editing
capabllities,

Ciass 41! terminais that suppert oUr liné=processor
pretocol, and

Class 51 sopnisticated graphics terminals (these yill not
be supported in the first vear of the NSW),

As menticned above, windows can be subdivided into atoms such
as strings or pictures, When outputting to a terminal, {t is
these atems that are actua)lly manipuyated (written, deleted,
ete,),
Windey names (yindow=id) are local to a file and atom names
(atom=id) are 1oca)] to a window, Thus when manipulating a
terminal it is necessary to give the full path name to describe
the actual atom concerned!

atomepathname $3= fi{le~id, windowwid, atom=id,
There are three pasic types of windows!

sequential windows,

random windows, and

curseor windows,

A segquential window, consists of one and only one string, and
is a window which simulates an alpha=numeric display}

characters written to the window are always appended to the
end of the window,

the eharacters linefeed, carriage=retyrn, formfeed (which

24688

17¢5e

17¢c5el

17¢c5e2

17¢5e3

17¢c5e4d

17¢5e5

17¢c5e6

17¢6

17¢7
17¢7a
17¢8
17c8a
17¢c8b

17¢c8¢

17¢9

17¢9a



KEV 6=DEC=74 15330 24688

. operating system interface for nsw

clears the entire window), backspacewcharacter,
backspacesword, and tab are simuylated appropriately, 17¢9b

writing after the last character position in an individual
line causes automatic line overflow, 17¢9¢

writing after the last character position in a window causes
autematic lipne overflow and causes deyice dependent
scrolling, 17¢9d

A facility similar to the TENEX scope terminal will exist

for sequential windows (user input sets a Count to zero

and succesive output to the window increments this count)

when scrolling would cause information to leave the

window if the coynt is nonezero, then a pause occurs

until the uyser inputs a ;special?) character and the

count is reset to zero,) 17¢9d1

A facility will also exist sp that the user can scroll
back and forth through n lines of information that has
passed through the window, 17¢9d2

A random window, on the other hand, can contaln as many atoms
as degired by the process, The atoms are allocated, and
deleted, etc, under program control, 17e10

A cursor windoy consists of one and enly one atom, The bounds

of this window are allowed to change dynamically under program
eontrol, The contents of the one atom are also allowed to

change dynamically under program control, 17¢11

All windows have a process assignable priority associated yith

them, If two atoms pverlap each other, then the atom belonding

to the lower priority window will be made invisgible, If two

atoms with egual priority overlap, then the results are

uynspecified, 17c12

Now lets take a look at the input functions served by a

terminal, A terminal can have a nupber of discrete devices

associated with {t, e,g,, an alphanumeric keyboard, a mouse,

etc, For the purposes of this document cand for the first vear

of the NSW) we will be concerned with only the following

devices! 17¢c13

an ascii alphanumeric keyboard, 17¢c13a
(The NLS Keyset can and will be thought of as just an

extension of the ascii alphanumeric keyboard and input
from the keyset will consist of any of 31 ascii




KEV 6=DECw=74 15:30 24688

‘oporatinq system interface for nsw

characters, There will be a well defined character set

for each chord,) 17¢ci3al
a pointing device (such as a mouse Or cursor buttons on a
keyboard), and 17¢13b
a binary switeh device, such as the byttons on a mouse, 17¢13¢c

A process is thepn interested in Knewing when the state of any

of these devices changes, and when such a change takes place is
interested in knowing the state of one or more of these

devices, Primitives are provided for specifying which state

changes are of interest to the process and the "report form"

desired when such a change takes place, 17¢c14

All imnput from terminal files will be Bebits wide, The first

128 ccdes will be used to represent the 7«bit ascii code,

the second 128 codes will be used for reporting the states

of other devices, 17clda

(A note en the pointing devicer there will exist a short

eircuit between the input pointing device and the output

function of displaying the cursor to the user, This shortcut

consists of the cursor window coordinateg for the input

pointing device being automatically updated,) 17¢15

Some Assumptions about the Initial State 174

when a process is first created, with regard to the state of
its terminal files, it will be in what we we call the initial

state, When a process is first created it will have file=ids

for the following two open terminal fileg: 1741
a "Primary Input Fije" = PIF, with file=id PIFID, and 17d1a
a "Primary Output File" = POF, with £ilew=id PQOFID, 17d1b

The POF will have the following twe windows defined (and the
handles of these windows will be known)! 1742

a cursor window, known as the default cursor window, This

is the wi_dow that will be used for tracking the input

pointing device, The single atom for this window will

congist 0f a preedetermined string or picture, and 17d42a

a sequential windoy, knowyn as the default TTY windoy (DTW),

The beunds of this window will correspond to the bounds

avallable to the process for the presentation of information

to the user, 17d2p

10
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The PIF will be set to report only chandes in state of the
ascil alphanumeric keypoard,

We expect that the NSW frontend precess will do the follewing
as part of its intialization codey

gind ocut which class of physical terminals the PIF and POF
are 1iving on, and as appropriate to this class of terminals

make the DTW invisible,
allocate an error window,
allocate a status window,
allocate a command window,
allocate a sequential window as the tool window, and
set up the PIF for the type of input it desires,
The POF that exists for an NSW backend process will have as its
‘ DTW the tool window that was created by the frontend,
primitives are provided for finding out the bounds of this
window, and the backend can manipulate this window gsubdivide
{t, make it invisible and allocate random windows that are
within with its bounds, etec,) to its heart’s content,
The NSW backend proecess will not be allowed to directly
manipujate the error, status, and command wWindows (or
allocate windows that overlap the command window or error
windows), but there are primitives provided for displaying
error and status messages,
The File Manipulation Package = FMP
General File manipulation Proeceduyres

getwfileesid( partialepathname, filewuse=type, newwold [,parms]
w> file=id, full=pathname )

This procedure is used to obtain a flle~id for a file given
a partial pathname and other information about the intended
use of the file, If a filewid cannot be obtained (e,9, if
the partial pathname is not sufficient to uniquely identify
a file) an appropriate error will be generated,

. FORMAT}

11
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partialepathname = STRING 18aibl
this is the partial pathname to be used to try to
uniquely specify a file 1Balbla
flle=use=type = INTEGER ([NLSs0 / SEQUENTIAL=1 /
TERMINAL=2 ) 18aib2
this parameter specifies for which use type of file a
file=id is degired 18alb2a
new=o0ld = INTEGER [ NEW=0 / OLD=1 ] 18alb3

this parameteyr specifies whether we are trying to get
a file=id for a prewexisting file (OLp f£ile) or 1f we

wish to create a new file (NEW) 18aibla
parms = stermina) files% class / %new NLS files% keys 18alb4d
This parameter is optional, and only needs to be
specified in the following situations; 18aibda
. {f filew=use~type specifies a terminal file and the
partialepathname specified does not refer to an

actual physical terminal, If this is the case,
then this parameter specifies which terminal class
the file is to simylate, 18alb4al

{f filevuse~type specifies an NLS file and new=old
specifies NEW, 1If this is the case, then this
parameter specifies the number, and size, of the
"information retreival keys" to be associated with

the file, 18albda2
class = INTEGER [ CLASSO=0 / CLASSy=y / CLASS2=2 /
CLASS3=3 / CLASS4=4 / CLASS5=5 ) / 18alb5b
keys = LIST( $numbereofekeyss INTEGER, %siZewkey=1%
INTEGER' 'R R ) 1961b6
filewid = INTEGER 18alb?
This result is the f£ilee~id for the specified
parameters, 18aib7a
fulle=pathname = STRING 18aibR
. This result is the full pathname for the input file,

12
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This result is useful in situations where "file name
recognition" is being performed,

release~filewid( filewid )

This procedure releases a specific file~id, or all flle=ids,
from yse by this process,

FORMATI

file=id = INTEGER [ ALL=wl / filew=id )

openwfile( filee{d, openstype [,bytesize) )

Before input or output to a file can actually be performed,
it is necessary to open the fije, This procedure performs
that function, and opens a fiel for a specific type of I/0,
An error will be generated if the file (to which fille~id
refers) cannot be opened for the type of I/0 requested,
FORMAT

file=id = INTEGER

open=type =« LIST( INTEGER [ READ=0 / WRITE=] / APPEND=2 /
EXECUTE=3 1., per)

This parameter specifies what type of access is
desired to a file,

bytesize = INTEGER

This optional parameter is required i{f the file=id
specified refers to a sequentia)l file, and in that
case specifieg the number of bits in each byte cf the
file, This parameter will be ignored for file types
other than seguential,

closewfile( filewid [,release=parm)] )
This procedure closes the specified file(s) and depending on
the value o0f release=parm may release the file~id(s), After
a file 18 closed, no further I/0 can be performed to the
file until it is opened,
FORMATS

flilewid = INTEGER [ ALL==] / filewid ]
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releaseeparm « INTEGER [ RELEASE=0 / KEEp=!1 ) 18adbh2

This optional parameter specifies whether or not it is
desired to keep the filemid after the appropriate

file(s) have peen closed, 1If this parameter is not
specified, {t defaults to RELEASE, 18a4b2a

deletesfile( filewid ) 18a5

This procedure deletes the specified file and releases the
fileesid for the file, An error will be generated if the

file cannot be deleted, 18a5a
FORMAT 18ashb
file=id = INTEGER 18a5bl
copywfile( filewidmy, filewid=2 [,copy=parms]) 18as

This procedure coples the file gpecified by file=id=1 to the
flle specified py file=idw2, If filewid=l and file=id~=2
refer to different use types of files, then the nNecessary
format conversions will be performed in the process of
copying, These format conversions can be modified by the
valye of copyeparms, If fileeide2 refers to a pre=existing
flle, then the contents of that old file will be lost

forever, 18a6a
FORMAT} 18a6b
filewid=] = INTEGER 18a6hbl
filewide2 « INTEGER 18aéb2
copy=parms = LIST( ) 18a6b3

The value of this optional parameter is not specified
yet, It will be specified in the near future when we
learn whet is necessary, 1Baéb3a

moverfile( file~=id=l, £ile=id=2 [,copy=Parms]) 18a?

This procedure is a shorthand for the following two
procedure calls (it may be deleted if we decide it has

1imited use)l 18a7a
copywfjle( filewjde]l, f{1emjdw2 [,copy=pParms) ) 18a7ai
delete~flle( file=idwel ) 18a7a2

14
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(Note that this is effectively a rename file with the
appropriate format conversions being performed in the

process of the rename,) 18a7b
FORMAT} 18a7c
filewide!l = INTEGER 18a7cl
flilewid=2 « INTEGER 18a7c?2
copy=parms = LIST( ) 18a7c¢3

The value of this optional parameter i{s not specified
yet, It will be specified in the near future when we
learn what i{s necessary, 18a7cia

convertefilewidetonstring( file~id, converteparms => string ) 18a8

This preocedure will convert the passed file id into a string

that represents the full pathname for the specified file,

The format for the output string and which fields of the

full pathname to be included are governed by convert=parms, 18a8a

FORMAT} 18a8b
file=id = INTEGER 18a8bi
convertwparms = this paramter will be specified later, 18a8b2
string = STRING \ 18a8p3

readefilevattribute( file=id, attribute=name => attribute=value
) 18a9

This procedure will read an attribute of a file, 1ga9a

FORMAT} 18a9b
file=id = INTEGER 18a%bl
attribuyte=name = STRING 18a%b2

The attribute names will be specified later when we
get a better idea of what we want, 18a%9b2a
attribytesvalue « any 18a9b3

The value and type of this result depend on which
attribute is peing read, 18a9b3la

15
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writeefileeattribute( filewid, attributewsname, attribute=value
)

This procedure changes an attribute of a file, An error
will pe generated if the attribute is not allowed to be
changed,
FORMAT!
| file=id = INTEGER
; attributesname = STRING
\

The attripute names will be specified later when we
get a better idea of what we want,

attribute=yalue = any

The value and type of this result depend on which
attripbute is being written,

NLS File mapnipulation Procedures
lockefile( filewid, locketype, user=id )

This precedure either locks / unlocks / or relocks (a
previcusly locked and unlocked) file, 1If the file is
already locked, then 10¢ck and relock generate errors; if th
£ile is locked then the user=id specified must match the
user=id of the locker before the file can be unlocked) if a
file is unlocked and a relock is specified then the user=~id

specified must match the user=id of the person who had the
flle previously locked before it was ynlocked,

FORMAT}
fileeid = INTEGER
loecketype = INTEGER [LOCK=0 / UNLOCK=1 / RELOCK=2 )
user=id = STRING

This parameter is the NSW user ident of the user who
wishes to lock/unlock/relock the file,

updateefile( file=id, userw~id, updatew~parms [,new=file~id] )

18a10

iRalla
18ai0b
18ai0hl

18a10b2

18all0b2a

18a10b3

18al0b3a
18b

16b1

e

18bla
18b1b
18pibl
igblb2

1Bblb3

i8bib3a
18b2

updateeparms parameter, If the file is not locked this is a

. This procedure will update a locked file as modified by the

16
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@

nopy {f the file i{s locked then the usereid specified must
mateh the userei{d of the person who has the file locked or

an error will be generated, 18b2a
FORMAT S 18b2b
file=id = INTEGER 18b2b1
yser=id = STRING 18b2b2
This parameteyr is the NSW user ident of the user who
wishes to update the file, 18b2b2a
updatesparms = INTEGER [ NORMAL=0 / COMPACT=1 ] 18b2b3
newwflleeid « INTEGER 18b2b4

If this optiona)l parameter is specified then the file
specified wil) be updated to the flle specified by
newwfilesidy i{f this parameter i{s not specified, then
the file will be "ypdated in place", If this
parameter is specified and it refers to an old file,
then the contents of that old file will be lost; 1if
this parameter is not specified, then the contents of
the file specified by file=id will be lost and will be

replaced by the value of the updated file, 18b2b4a

For all the following NLS file manipulation primitives the
following formats apply! 18b3
file=id = INTEGER 18b3a
node={id = INTEGER 18b3b

this applies to all nodeeids such as down=id, up=~id, etc, 18b3b1
property=id = ADDRESS 18b3c

this is the address of the property itself and not the
address of file system maintained fields such as the

length of the property, 18b3ci
property=name = INTEGER 18b3d
keysnumber = INTEGER 18b3e
keysvalue = INTEGER 18b3¢f
initialize=file( file=id, user=id, keys ) 18b4

17
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\ This procedure enables a process to completely initialize a

flile, It is eguivalent to getting a filee~id for a new NLS
file, 18b4a
FORMAT 18b4b
user=id = STRING 18b4dbl

This parameter is the NSW user ident of the user who
wishes to update the file, i8b4dbla

keys = LIST( $numberwofekeyss INTEGER, %size=key=1%

INTEGER) ,,.+ ) 18b4b2
allocatesncde( file=id «> nodewid ) 18p5

This procedure will allecate a pnew node, The only filled ip
field in the node wil be "Key=0", which is a file system

maintained key, 18b5a
deletempnode( file=id, nodewid, subs ) 18b6
. This procedure will delete a node, and any properties
beloneing to this node, and if subs is TRUE then any nodes

(and associated properties) under this node in the tree, If
subs is FALSE and the passed pode has substructure, then an
error will be generated, 1If this node is linked in a tree,

it will be unlinked from the tree before it is deleted, 18b6a
FORMAT? 18b6D
suks = BOOLEAN 18b6b1
undeletesnode( filew=id, nodeeid ) 18b7
This procedure will undelete a node, 18b7a

allocateeproperty( f£ilee=id, nodesid, propertyename,
propertyssize => property=id) 18b8

This procedure will allocate a property with the specified

name and size and agsociate it with the passed node, 1If a
property already exists for this node with the same name,

then as Mych as will f£it of the old property will be copled

inte the new property and the old property will be

irretreivablly deleted, 18p8a

‘ deletewproperty( file={d, node=id, property~name ) 18b9

18
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This procedure will delete a the specified property, 18b9a
undeletewproperty( file=id, nodes=id, property=name ) 18b10
This procedure will undelete the specified property, 18pbi0a

The follewing procedures are used for moving around in the tree
structure, They will fail if for example get=downeid is called

and the passed node has no down node, ete, 18b11
getesuccessor=id( file=id, nodewid => successor=id ) 1€blila
getwpredecessorw=id( file=id, nodewid > predecessor=id ) 18bl1ib
geteupwid( fillewid, nodeeid »> upeid ) 18biic
getwdownwid( filewid, node=id => downeid ) 18plid
getetailwid( filewid, nodemid => taileid ) 18bite
get=head=id( filewid, node=id => headwid ) 18p11f
. getmendeid( filewid, node=id => endeid ) 18114
getworigineid( £ilewid, nodewid => origineid ) i8blin
getenextmid( fileeid, nodewid => nexteid ) 16bi11d
getwback=id( filewid, Node=id => backeid ) 18pb11]
linkenode( fileeid, node=id, relative=node, relationship ) 18b12

This procedure will link the passed Node into the tree
specified by relative=node as either the down Or successor

of relative=node as specified by relationship, 18pl2a
FORMAT 18p12b
realtives=node = INTEGER 18b12b1
relationship = INTEGER [ DOWN=0 / SUCCESSOR=1 ) 18b12b2

this parameter specifies the relation that the new
node (node=id) {s to hear to the old node

(relative=node), i8bl12b2a
unlink=node( file~id, nodewid ) 18b13
' This procedyre will remove the passed node from the tree in
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whieh it exists, The proper fixup will occuyr for brothers
of this node, 18b13a

readekey( flleeid, nodew~id, keyenumber => key=value ) 18p14
This procedure will read the value of the indicated key,

note that key=0 is a file system maintained key and is
guaranteed to be unigue for each node within a file, (This

{s the sid of the statement in NLS parlance,) 18bl4a
writeekey( filewid, nodeeid, keysnumber, key=svalue ) 18b15

This procedure will change the value of the specified key,

(Note that keysnumber must be greater than 0,) i8bil5a
findekey( file=id, node=id, key=number, key=value, type ) 18b16

This procedure will £find the node that contains as the value
of its keyenumber key the value keyevalye, The search will
start after node node=id and either proceed by following the
tree structure {f type is STRUCTURE, or in a file system

dependent Order if type is ANY, 18bl6a
. FORMAT 18biéb
tyce = INTEGER (ANYS0 , STRUCTURE=1] 18b16b1

getepropertyeld( fileeid, nodewid, propérty=name => property=id
) 18017

This procedure will return the propertyeid for the named

property at the passed node, It will faill if this pode dges

not have the named property, i8b17a
getepropertyslength( £ile=id, property=id => length ) 16b18

This procedure will get the length of the passed property, 18bi8a
geteproperty’swnode( file=id, property=id => node=id ) igb19

This proceduyre will return the node=id for the pasgsed
propertye=id, 18bi9a

getenexteproperty( file~id, parm => property=id) 18b20

This precedure will get either the first property assoclated
with a given node, or the next property given a property, 18b20a

. FORMAT} 18b20b
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parm = LIST( BOOLEAN[STRUE), node=id ) /
LIST( BOOLEAN[=FALSE], property=id )

Seguential File manipulation Procedures
read=pyte( file=id [,byte=name) => pytew=yalue )

This procedure will read an individual byte from the
specified file,

FORMAT!

filewid = INTEGER

byte~name « INTEGER / STRING
This optional parameter specifies which byte is to be
read from the file, 1If the bytes in the file have
string keys, i{,e, names, assocliated with them, then it
is possible to read them by specifying the byte’s
name, 1If thig parameter is not specified, then it
defaults to be the current byte position in the file,
which is an attripute of the file, Reading (or
writing) a byte in a file advances the current
character position attribute of the file by one byte
for each byte read (or written),

bytesvalue = BITSTR
This result is the value of the selected byte,

writeebyte( filewid, byteevalue (,bytesname)] )

This procedyre will write an individual byte in the
specified file,

FORMATI
filesid = INTEGER
bytesvalue = BITSTR

This parameter specifies the new value for the
selected pyte,

bytesname = INTEGER / STRING

This optional parameter specifies which byte is to be
written in the file, If the bytes in the file have

24688

18b20b1
i8¢

18c1

i8cla
18cib
i8cibl
18cib2

i8cib2a
18cib3
18cib3a

18¢c2

18c2a
18¢c2b
18¢c2b1

18¢2b2

18¢c2b2a
18¢c2b3
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string keys, i,e, names, associated with them, then it
is possible to write them by specifying the byte’s
name, If this parameter is not specified, then it
defaults to be the cUrrent byte position in the file,

which is an attripute of the file, 18¢c2bi3a
read=string( file=i{d, termination=condition
[ystarting=bytesname)] > string=value ) 18¢3
This procedyre will read a number of successive bytes from
the specified file, i8c3a
FORMAT 18¢3b
filewid = INTEGER 18c3p1i

tepinationecondition = LIST( %couUnt%INTEGER,
%$CharsgSTRING ) 18¢3b2

This parameter specifies that either count bytes are
to be read i{f chars is the null stringy or that bytes
are to he read until one of the bytes matches any byte
. in the chars string if a zero count is specified) or
read bytes until a byte is encoyntered that matches
any 0f the bytes in the chars string {f both count and
chars are specifled, 18¢c3b2a

startingebyteename = INTEGER / STRING 18¢c3b3

this optional parameter specifies which byte is to be
the first byte read from the file, 1If the bytes in
the f£ile have string keys, i,e, names, associated with
them, then it is possible to read them by specifying
the byte’s name, 1If this parameter is not specified,
then {t defaults to be the current byte position in

the file, which is an attribute of the file, i8c3b3a
stringevalue = STRING 18¢3b4
This result is the value of the selected bytes, 18¢c3b4da

writeestring( file=id, terminaticnecondition, stringe-value
[,startingebyte=name] ) 18c4

This procedure will write a number of successive bytes {n
the specified fille, 18c4a

‘ FORMAT 18¢c4b

22
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file=id = INTEGER i8cdbl1

terminationwcondition = LIST( %count%INTEGER,
%charssSTRING ) 18¢c4b?2

This parameter specifies that ejither count bytes are
to be written if chars is the nyll string; or that
bytes are to pe written until one of the new bytes
matches any byte in the chars string {f a zero count
is specified) or write bytes until a byte is
encountered in the new string that matches any of the
bytes in the chars string {f both count and chars are

specified, 18c4b2a

stringevalue = STRING 18c4b3

This is the value for the new string, 18¢c4b3a

startingebytesname « INTEGER / STRING 18c4b4

Terminal File manipylation Procedures 18d

' pseudo Interrupts 1841

A pseudo=interrup normally occurs when the user inputs the
appropriate character at his/her terminal, However, in the

case of class 0 (halfw=duplex, line at a time) terminals, the
pseude=interrupt cannot occur until the user has transmitted

the entire line and the character is read, igdia

(Eventually, it might be nice to have pseude=interrupts

associaed with non=terminal files, However, in the ipitial

NSW implementation, if a filewid i{s specified which refers

to a nen~terminal file, an error will be generated,) 18d1lb

Enable~PSeudomsInterrupts( file=id ) 18dic

This procedure tyrns on the pseudosinterrupt system for

the specified file, Individual characters can be

activated and deactivated independently of the enabled

status of the pseudominterrupt system for the file,

However, until the PSI system is enapled for a file, any
activated characters will NOT generate pseudo=interrupts

and in fact will be dealt with as normal input, 18dicl

FORMAT, 18dic?2

file=id = INTEGER 18dic2a
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DisablesPseudo=Interrupts( file=id ) 18did
This procedure disables (turns off) the PSI system for th
specified file, 18d1dl
FORMAT: 18d41d2

file~id = INTEGER 18did2a

Readewfilewpsiestatus( file=id => fileepsimstatus ) 18d1e

This procedure reads the current status of the PSI system
for the specified £ile (i,e, is it on or off), and
returns a list of the activated charactér psiechareids, {8dlel

FORMAT} 18dle2
file=id = INTEGER 18dle2a
fileepsiestatys = LIST( %statuss INTEGER [ON={ /

OFF=0), spsiechareids INTEGER, ,.,, ) 18dle2b
‘ Activateschars=as=PSI( filewid, char, priority, proc=name =>
psi=char=icd ) 18d1f

This procedure specifies that a character should generate
a pseudoe=interrupt if the PSI system i{s enabled, It also
specifies the priority of the pseudo=interrupt to pe
associated with the character and a procedure to be

called when the PSI is generated, 18d1£1
FORMAT 18d41£2
file=id = INTEGER 18d1£2a
char = BITSTR 18d1£2b
this is an B8e=bit character 18d1£2p1
prierity = INTEGER [ PO=0 / P1=y / P232 / P3=3 ] 18dy1£2¢

This is the priority to be associated with the PS]
for this character, If a pseudo=interrupt of
priority n is {n progress, tnen only PSIs of higher
priority m ( men ) will be allowed to occur, Any
PSIs of equal or lower priority ( m>=n ) will be
remembered and will take place when the current PSI

' is "debreaked", 18d1f£2¢c1

24
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proec=name = ADDRESS 18d1£24d

This parameter specifies the address of a local
procedure to be called when the PSI is generated,
(Note that this assumes knowledge of the language
that the called procedyure is written in so that the
proper type of procedure call can be made,
Initially {n the NSW, we will assume this language
to be 1103 eventually, this may have to be replaced
with an address to receive control rather than a

procedure to be called,) 18d1£24d1
psiw=char=id = INTEGER 18d1f2e
This result is an i{id that is to be used for future
references to this PSI, 18d1f2el
Deactivateschar=as=pSI( Psi=char=id ) 18dig
This procedure deactivates the PSI associated with the
specified psiwchar=id, 18diqg!
. FORMAT 184192
psischare=id =« INTEGER 18d1g2a
Readwcharepsiwstatus( psi=chareid => char, priority,
proc=name ) 18d1ih
This procedure returns the current status of the PSI
assoclated with the specified psi=chareid, 18dihl
FORMAT 18d1inh2
psi=Char=id = INTEGER 18din2a
char « BITSTR 18d41h2b
This result is the 8=pit character associated with
the specified psi=chareid 18d1h2b1l
prieority = INTEGER 18dih2c
This result is the priority associated with the
specified psi=char=id 18dih2c!
proc=name = ADDRESS 18d1nh2d4
. This result is the address of the local procedure
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that will be call {f the specified PSI is
generated, 18dih2dl

Change=PSI=Returnw=Address( return=address ) 18d14

Normally a procedure that i{s called as a result of a PSI
character performs a normal return and then the PSI
system returns control to the instruction that was
interrupted, This procedure gives a programmer the
ability to "debreak" from a PSI roytine (e,q, to allow
lower or equal priority pseudo=interrupts to occur) and
yet haye control over where execution will resuyme, This
precedure will generate an error if it ig called when no

pseudo=interrupts are in progress, 184111
FORMAT} 18d41i2
return=address = ADDRESS ¢ 18d11i2a
Echo control 18d2
Initially, the first 128 character codes will be echoed
. directly without any transformations applied and none of the
second 28 codes will be echoed, The following two
procedures are provided to modify this initial state, 18d2a
writewechoestatusefile( file=id, echoestatus ) 18d2b

This procedyure allows a programmer to specify how
characters will be echoed when they are typed at a
terminal, (Note that specifying anything but no echoing
for class 0 (line at a time) terminals can lead to ugly

things appearing on the terminal,) 18d2b1
FORMAT 18d2b2
flle=id = INTEGER | 18d2b2a
echoestatus = LIST( LIST( class / char, control ), ..,
) 18d2b2b
class = INTEGER [CONTROL=0 / ALPHA=1 / NUM=2 / PUNC=3
/ FIRST=128=4 / SECONDw»128=5 / ALL=6) 18d2b2¢c
char = BITSTR 18d2b24d

this i{s the 8=bit character to which the eche
. string applies 18d2b2d1

26
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control = STRING 18d2b2e

this is the string that should be echoed when the
specified character is input, This can be a nuyll

string indicating no echoing;y we will have to come

up with some meta language to do things such as

echoing a class of characters with a mapping of

those characters, e,9, echo controleL as <*L>, 18d2b2el

readeechomstatuse=file( file~ld => echo=status ) 18d2¢

This procedure reads the current echo status for the

specified £ile, {8d2cl
FORMAT 18d2c2
file=id = INTEGER 18d2c2a
echo=status = see apove 18d2¢2b
Character translation control 1843
‘ Initially, all 256 character codes wWill be given to a
process exactly as input from a terminal, The following twe
procedures are provided to modify this i{nitial state, 18d3a
read=inputecharwtrans( file=id «> inputetrans=list ) 18d3b

This procedure will read the current status of input

translation tables for the specified file, 18d3b1
FORMAT; 18d3p2
file=id = INTEGER 18d3b2a
inputwtranselist = see eého-status above 18d3b2b
writesinput=char~trans( file=id, input=trang=list ) 18d3c

This procedure will write the input translation tables

for the specified file, 18d3ci

FORMAT: 18d3c2

file=id = INTEGER 18d3c2a

inputetranse=list =~ see echo=status above 18d3c2b

. Primary File Manipulation 18d4

27
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At any time a process has associated with it one and only

one primary input file and one and only one primary output

file, Normally, and initially, these will correspond to the
physical terminal being used by a user, These are the files

that are referenced when a process uses the file~ids FIFID

and PCFID, The following procedures allow processes to

divert input or ocutput to or from a physical terminal teo

other devices, e,g, a disk.file to be read later, or a

command file for frequently performed functions, 18d4a

readeprimary=file=handles( process~id > PIF=id, POF=id ) 18d4b

This procedure reads the file=ids of the current primary
input and output files, 1If I/0 has not peen diverted

then these will bee PIpID and POFID, 18d4b1
FORMAT} 18d4p2
process=id = INTEGER (5ee == XXX,) 18d4b2a
PIFwid = INTEGER 18d4b2b
. This will be the fileeid for the cuyrrent primary
input file, 18d4b2b1
POFwid = INTEGER 18d4b2c
This will pe the file=id for the current primary
output file, 18d4b2c!
seteprimaryefile=handles( processeid, PIFeid, POFeid ) 18d4¢

This procedure allows a process to change its current
primary input and/or output files, If a process doces not
wish to change its primary input file then it should use
the fileeid pPIFID fOr the PIFeld parameter and simarily

for its primary output flle, 18d4c!

FORMAT: 18d4c?2

process=id = INTEGER (5€e we XXX,) 18d4c2a

PIFeid = INTEGER 18d4c2b
This is the file=id for the new primary input file,

18d4c2bi

POF=1id = INTEGER 18d4c2c

28
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This is the file=id for the new primary output
file, 18ddc2cl

resetwprimary=file=nandles( process=id ) 18d4d

This procedure resets the primary input and output files
for the specified process back to what they were when the

precess first started up, 18d4dl
FORMAT 18d4d2
processweid = INTEGER (5€e == XXX,) 18d4d2a

Window Manipulation 18d5

An attempt to manipulate windows on class 0, 1, or 2
(non=display) terminals or on nonsterminal files will

generate an error, {8ds5a
allocate~window( filewid, windowe=parmg => window=id ) 18d5b

This procedure allpocates a window with the specified
' characteristiecs in the specified file, 18d5p1
FORMAT: 18d5b2
file=id = INTEGER 18d5b2a

windoweparms = LIST( type, bounds, priority,
visipility, hitesensitivity ([,typewriter) ) 18d5b2b

type = INTEGER [ SEQUENTIAL=0 / RANDOm=1{ / CURSOR=2 ] 18d5b2c

bounds = LIST( %x1% INTEGER, %V1% INTEGER, %Xx2%
INTEGER, %y2% INTEGER ) 18d5b2d

this list specifies the coordinates of the lover
left and upper right hand corners for the window 18d5b2dl

priority = INTEGER [ FLOAT==i / P0=0 ¢/ Pl=1 / P2=2 /
P3=3 ) 18d5b2e

the FLOAT priority says that this window has equal
priority with any windows it may be overlapping,
(The default cursor window has priority FLOAT,) {8dSb2el

visibility = INTEGER [ VISIBLE=0 / INVISIBLE=}1 ] 18dSb2¢f
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hitesensitivity = INTEGER [ SENSITIVE=0 /
INSENSITIVE=1 ) 18d5b2g

This parameter specifies whether or not the atoms
that make uyp this window are "hit sensitive" to the
select primitive below, 18d5b2g1

typewriter « INTEGER [ FALSE=0 / TRUE=1 ) 1845b2h

IF this optional parameter is true (only valid for
seguential windows), then any characters output to
the file POFID which are not part of any of the
other commands specified pbelow (e,q, part of a
write=string command), will pbe sent to this window,

18d5b2hi
window=id = INTEGER 18d5b24

This is the id that should be used to reference
this window, 18d5p211
deletewwindow( file=id, windoweid ) 18dSc

. This procedure deletes the specified window(s), and any

atems that are belona to the window, 18d5¢c!
FORMAT 18d5¢2
file=id = INTEGER 18d5¢c2a
WindOweid « INTEGER [ ALL==! / windows=sid ) 1gdsec2b

If thig payameter sPecifies ALL windows, then this
procedure will delete all tne windows, wWith the

exception of the default TTY window and the defauylt

cursor window, that have been allocated by this

process within the specified file, 18d45¢c2p1

manipulate=window( file=id, Window=id, manipulation=parms ) 18d54d

This procedure allows a process to manipulate a window, 184541

FORMAT} 18d5d2
file=id = INTEGER 18d5d2a
window=id « INTEGER 18d5d2b
manipulationeparms = LIST( bounds, prioerity,

‘ visibility, hitesensitivity, typewriter ) 18d5d2¢
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bounds = LIST( %x1% INTEGER, %v1% INTEGER, %x2%
INTEGER, %y2% INTEGER ) 18d5d2d

This parameter can only be specified if the window
being manipulated is a cursor windoew, If this is

the case, then this list specifies the coordinates
of the lower left and upper right hand corners for

the window 18454241
priority = INTEGER [ FLOAT=~i / PO=0 / Pi=l / P2=2 /
P3=3 ) 18d5d2e
visibility = INTEGER [ VISIBLE=0 / INVISIBLE=1 ] 18d454d2¢f
nitesensitivity = INTEGER [ SENSITIVE=0 /
INSENSITIVE=] ) 18d5d2q
typewriter « INTEGER [ FALSE=0 / TRUE=1 ] 18d5d2h
readwwindow=parms( filewid, window=id => window=parms ) i8d5e

This procedure allows a process tO read the status of a

. window, 18d5e1

FORMAT} 18d5e2
file=id = INTEGER 18d5e2a
windoweid = INTEGER 18d5e2b
windowmparms = LIST() see aboye 18d5e2¢c

Atom Manipulation 18d6
allocateratom( file=id, windoweid, atomeparms => atom=id ) i8d6a

This procedure allocates an atom, with the specified

characteristics, within the specified window, i8dé6al

FORMAT 18d6a2
file=id = INTEGER 18d6a2a
windowwid = INTEGER 18dsazb
atom=parmsg = LIST( type, visibility, hit=sensitivity,
types=parms ) 18déa2c

‘ tyPe = INTEGER [ STRING=0 / PICTURE=1 ) 18d6a2d
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visibility = INTEGER [ VISIBLE=0 / INVISIBLE=] ] 18d6aze

If the window in which this atom resides is

currently INVISIBLE, then the atom will be

invisible indendent of the visibility paratmeter

for the atomy on the other hand, i1f the owning

window i{s VISIBLE, then the visibility of the atom

is governed by its visibility parameter, 16d6azel

hit=sensitivity = INTEGER [ SENSITIVE=0 /
INSENSITIVE=1 ) 18d6a2zft

I1f the window in which this atom resides 1is
eurrently INSENSITIVE, then the atom will be
insensitive indendent of the hitesensitivity
parameter for the atomj on the other hand, if the
owning window is SENSITIVE, then the sensitivity of
the atom is governed by its hit=sensitivity

parameter, 18d6a2fl
typeeparmg = stripngeparms / plcture=parms 18d6a2q
. the value of this parameter is dependent on the
type of atom being allecated 18d6a2g1
stringeparms = LIST( coord, nlines, nchars ) 18d6a2n
coord = LIST( %x% INTEGER, %y% INTEGER ) 18d6a2i

this is the coordinate for where the string should
start 18d6azil

nlines « INTEGER 18d6a2j

this parameter specifies how many lines the string
should take 18d6a2jl

nchars = INTEGER 18d6az2k

this parameter specifies how many characters should
appear in each line of the string 18d6a2ki

picture=parms = LIST( ) 18d6a21 |

the value of this list will pe specified later when
weé can more knowledge about pictures 18d6a2ll

atomeid = INTEGER 18d6a2m
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this result is the id that should be used for all
future references to the atom

deallocate=atom( file=id, window=id, atom=id )
This procedure will delete the specified atom(s),
FORMAT

file=id = INTEGER

window=id = INTEGER

atomwid = INTEGER [ ALL==j / atomeid )

1f this parameter is ALL,
te this window will be deleted,

read=atomeparms( file=id,

This procedure will read the currept parameters for the
specified atonm,

FORMAT}
gile=id = INTEGER
window=id = INTEGER
atome=id = INTEGER
atomeparms = LIST( )

see aboye

manipulate=atomeparms( file=id, window=id, atom=id,
néew=atom=parms )

This procedure allows a process to modify several of the
parameters associated with an atom,

FORMAT:
file=id = INTEGER
windowe=id = INTEGER
atom=id =« INTEGER

newesatome=parms = LIST( visibility, hitesensitivity )

33

then all atoms belonging

window=id, atom=id => atom=parms )
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18d6a2ml

18d6b
18débl
18d6b2
18déb2a
18déb2b

18d6b2c

18d6p2c!

18d6¢

i8décl
18d6c2
18d6c2a
18déc2b
1Bdéc2c
18d6c2d

18d6d

184641
18d6d2
18d6d2a
18d6d2b
18déd2c

18d6d2d
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visibility = INTEGER [ VISIBLE=0 / INVISIBLE=1 ] 18d6d2e

hitesensitivity = INTEGER [ SENSITIVE=0 /

INSENSITIVE=1 ) 18d6d2¢f
string Manipulation 1847

(Note that string=id merely means the atom=id for the
specified string,) 18d7a

writesstring( file=-id, windoweid, string=id, string=peos,
stringe=parms, string ) 18d7b

This procedure will write the passed string at the
specifed location (specified by stringeld and
string=pos), This is a destructive write, i,e,, any
characters ovewritten will be lost, and if this write is
replacing a substring of a string with a different length
substring, the resulting string will be opened Or closed
appropriately, The characters carriage~return line~feed
will cause text to appear on succesive lines O0f the

string, 18d7b1

. FORMAT: 18d7p2
file=id = INTEGER 18d7b2a
window=id = INTEGER 18d7b2b
string=id = INTEGER 18d7b2¢
stringepos » LIST¢ sline, schar, eline, echar ) 18d7b2d
sline = linec 18d7b2e
schar = chare 18d7b2¢
eline = linec 18d7b2g
echar = charc 18d7b2h
linec » $firstelines INTEGER [=0] / .
gscurrent=lastelineg INTEGER [==1] / INTEGER 18d47b21%
charc = 3firste=charg INTEGER (=0] /
scurrent=jastechar$ INTEGER [==1) / INTEGER 18d7b2Y

Thus to insert a substring in front of an existing
. string, specify the string=pos of!
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LISTC 0, 0, 0, 0 )
To append to the end of an existing string use;
LIST( w1, =1, =1, =1)
To replace an arbitrary substring usejp
LISTC n, m, Py Q)
To replace a substring at the front of a string
usej
LISTC 0, Oy mp N )
To replace a substring at the end of a string use
LIST( my N, =1, =1)
TO replace an entire string use!

LISTC 0, 0, =1, =1) 18d47p231
stringw=parms = LIST( highlight ) 18d7b2K
highlight = INTEGER [ NORMAL=0 / HIGHLIGHT=1 ] 18d47b21

This parameter specifies whether or not the newly
written string shoyld pe made to "stand=out", in

any terminal dependent manner, or not, 18d7p211
string = STRING 18d7b2m

. readestring( fileeid, windoww=id, string=id, stringepos =>
string ) 18d7¢c
This procedure w{l]l read the specified (sub=)string, 18d7c1
FORMAT 18d7¢2
file=id = INTEGER 18d7c2a
window=id = INTEGER 1847¢2b
string=id = INTEGER ' 18d7c2c
stringepos = see above 18d7¢2d
string = STRING 18d7c2e

movewsstring( filee=id=1, windowwid=1, stringeid=1, file=id=2,
window=id=2, string=id=2 ) 18474

This procedure will move the string from stringeidei to
string=id=2, The entire string at stringeideil will be
replaced by a null string, and the entire string at
stringe=ide2 will be replaced by as much as will £it of
‘ string stringeidel, 184741
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FORMAT} 18d47d2
file=id=1 = INTEGER 18d7d2a
windoweid=l = INTEGER 184742b
stringe~id~{ = INTEGER 18d7d2¢
file=id=2 « INTEGER 18d7d24
window=ide2 = INTEGER 18d4742e .
stringeide2 « INTEGER 18d47d2f

copy=string( fileeid=1, windoweidel, strindeid=il, fllew=id=2,
windewside2, stringmide2 ) 18d7e

This procedure will copy the string from string=idel to
stringeide2, The entire string at string=ide2 will be

replaced by as much as will fit of string stringeid~i, 18d7el

FORMAT: 18d7e2

‘ file=id=]l = INTEGER 18d7e2a
window=ide] = INTEGER 1gd7e2b

string=id=] = INTEGER 18d7e2¢c

flle=id=2 = INTEGER 18d7e2d

windowe=id=2 = INTEGER 18d7e2e

stringe=ide2 = INTEGER 18d7e2f

markecharacters( file-id, windoweid, stringeide=i,
stringepOs=1, stringeide?, stringepose?2 => markeid ) 1847¢

This procedure will cause the (sup=)string to pbe made to
"standeout" in any appropriate terminal dependent manner,
The markeid returned can be used for future references to

these characters that are now standing oyt, 18d47¢£1

FORMAT 18d7£2

file=id = INTEGER 18d7f£2a

‘ window=id = INTEGER 18d7£2b
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string=idej = INTEGER
stringepos~1 =« see stringepos above
string=id«2 = INTEGER
stringepos=2 = see string=pos above
mark=i{id = INTEGER

remove=mark( file~id, mark=id )

This procedure will cause characaters that were
previously made t0 standeout to NnO longer standout,

FORMAT
file={d = INTEGER
mark=id =« INTEGER [ ALL=={ / markeid )
If this parameter is ALL, then all marked
characters in the specified file will no longer
standout,

readermarks( fileeid, markeid => markeidelist )

This procedure enables a process to determine which
(sub=)strings are currently standing out,

FORMAT}
file=id = INTEGER
mark=id « INTEGER [ ALL=s~l / markeid ]

mark=id=list « LIST( LIST( marke=id, string=id,
Stringe=pos )y so¢ )

Picture Manipulatioen

24688

18d7t2¢c
18d7£2d
18d7£2e
18d47£2¢
18d7£2g

18d7g

18d47g1
18d7g2
18d7g2a

18d792b

18d7g2b1

18d7h

1847h1
18d7h2
18d7h2a

18d7h2b

18d7h2c

1848

This branch will be filled in later as we can more Knowledge

in the area of pictures,
Input Control Manipulatien
Send=Coors*withwaction( file=id, action=list )

ponftesend=Coors=witheactions( file=id )

18d8a
1849
18d9%a

18d9b
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ReporteCoors( file=id, cursor=window=id, on=off,

criteria~list ) 18d9c
Reportemouse=buttonestatus( file~id, criteria=list ) 18d94d
Input z 18410
readebyte( file=id »> byte=value ) 18d10a
This procedure wi{ll read a character from the specified
file, 18di0al
FORMAT: 18d10a2
file=id = INTEGER 18d10a2a
pyte=value = CHARACTER 18d10a2b
writespyte( file~id, byte=value ) 18410b

This procedure wi)) write a character on the specified
file, Characters written on terminal files by this

‘ precedyre will appear in windows that have been
designated to receive teletype output, 18410b1
FORMAT} 18d410b2
file=id = INTEGER 18d10b2a
bytesvalue = BITSTR 18d10b2b
This parameter specifies the new value for the
selected byte, 18d10b2b1
readestring( fileeid, termination=condition => stringevalue
) 18d10¢
This procedure will read a number of successive
characters from the specified file, 18d10¢c1
FORMAT} ' 18d10¢2
file=id = INTEGER 18d10¢c2a
temination=condition = LIST( %Count%INTEGER,
$chars§STRING ) 18410¢2b
This parameter specifies that either count bytes
. are to be read if chars is the null string; or that
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bytes are to be read until one of the pbytes matches

any byte in the chars string {f a zero count is

specified; or read bytes until a byte {is

encountered that matches any of the bytes in the

chars string i{f both count and chars are specified,
18d10c2bi

string=value « STRING 18d10c2c

This result is the value of the selected bytes, 18d10c2cl

writeestring( file=id, termination=condition, string=value ) 18d10d
This procedure will write a number of successive

characters on the specified file, Characters written on
terminal files by this procedure will appear in windows

that have been designated to recelve teletype output, 18d410d1
FORMAT 18410d2
file=id = INTEGER 18d410d2a

teminaticon~condition = LIST( %Count%INTEGER,
. tchars3STRING ) 18d41042b

This parameter specifies that either count bytes
are to be written 1f chars is the null string; or
that bytes are to be written until one of the new
bytes matches any byte in the chars string if a
zero count is specified; or write pytes until a
byte is encountered in the new string that matches
any of the bytes in the chars string if both count

and chars are specified, 18410d2b1
string=value = STRING 18d10d2¢c
This is the value for the new string, 18d410d2c!

selectechar( filewsid, coors => windoweid, stringe=id,
char~pos, Wwcoors ) 18d10e

This procedure accepts a fi{le={id and coordinates relative

to the file and converts them to a window=id, stringeid,

and line and character position within that string, and

to coordinates relative to the selected window, Only

strings that are hit sensitive will be considered as

possible selection strings, 18d10e1l

. FORMAT g 18d10e2
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file=id = INTEGER 18di0e2a
coors = LIST( %x% INTEGER, %y% iNTEGER ) 18410e2b
window=id = INTEGER 18d10e2¢
string=i{d = INTEGER i8dioe2d
charepos = LIST( %line=number% INTEGER,
$Ccharacterepositiong% INTEGER ) 18d10e2e
wecoors = LIST( %relative=x=position% INTEGER,
srelativee-y=position% INTEGER ) 18d10e2f
Selectestring( filewid, coors «> windowweid, stringeid,
wcoors ) 18410¢

This procedure accepts a f{le~{d and coordinates relatyve

to the file and converts them to a window=id and a

string=id, and to coordinates relative to the selected
window, Only strings that are hit sensitive will be

considered as possible selection strings, 18410¢1
. FORMAT; 18410£2
flle=id = INTEGER 18d10£2a
Coors = LIST( %x% INTEGER, %Y% INTEGER ) 18d1of2b
window=id =« INTEGER 18d10£2¢
stringe=id « INTEGER 18d410£24
weoors = LIST( %relative=-xeposition% INTEGER,
frelativewy=ppsitions INTEGER ) 18diof2e
selectewindow( file=id, coors => window=id, wcoors ) 18d4104q

This procedure accepts a flle=id and coordinates relative
to the file and converts them to a windowy=id and to
cocrdinates relative to the selected window, Only
windows that are hit sensitive will be considered as

possible selection windows, 18410q1

FORMAT} 18d10g2

file=id = INTEGER 18d41092a

. coors = LIST( %x% INTEGER, %Y% INTEGER ) 18d41092b
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window=id = INTEGER 18d10g2c

wecoors = LIST( %relativeex=positiony INTEGER,
jrelative-~yepositionk INTEGER ) 18410924
Global and Miscellaneous Procedures 18d11
process=batch( procedure=~list ) i8dlia

This procedure allows a process to "batch" a group of
procedyre calls {nto one transmission, Any results from

any of the procedures within the batch will be lost, 18dilal
FORMAT: 18dila2
procedure=list = LIST( LIST( pname, pargs), eses ) 18dlla2a
pnameé = ADDRESS 18d11a2b
the name of the procedure to be called 18d11a2bl
pargs = any igdilazc
these are the parameters to be passed to the '
procedure pname, i8dila2ct
writeserroremessage( error=string ) 18d11b
This procedure enables a process to place a'message in
the error window, 18d1ib1
FORMAT 18d11b2
error=string = STRING i8dlib2a
writeestatus=megsage( statusestring ) igdiic
This PrOcedure enables a process to place a message in
the status window, 18diicl
FORMAT 18diic?2
statuse=string = STRING i8diic2a

readmterminale=file=characteristics( file=id =>
flleescharacteristics=iist ) 18d11d

This procedure enables a process to determine the logical
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class and the physical characteristics 0f the terminal to

which fileeid refers, 18d11d1
FORMAT: 1841142
file=id = INTEGER 18d11d2a
tlle=characteristics=list « LIST( ) 18411d2b

The value of this list will pe specliflied latery

however, it will probably include such things as

the logical terminal class, whther or not the

terminal has lower case, etc, 18411d2p1

seteterminale=file~characteristics( file=id,
newmfile=characteristics=list ) 18dlle

This procedure enables a process to modify some of the
physica)l characteristics of the teérminal to which file=id

refers, i8dllel

FORMAT: 18di1e2

. file=id = INTEGER 18dile2a
fileecharacteristics=list = LIST( ) 18dije2b

The value of this 1list will pe specified later)
however, it will probably include such things as
tab stops, etc, 18dlleZbl

reseteprocesseterminal~file( process=id ) 18d11 £

This procedure will reset the PIF and PoF files for the
specified process baek to their inftial state (see apove

- XXX ), 18d11£}
FORMAT} 18d11£2
| processeid = INTEGER 18d11£2a
The Miscellaneous Support Package = MSP 19
Timing 19a
get=currentetime ( => time ) 19al

. This procedyre will retyrn the current date and time in a
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canonical form (probably similar to the internal form used

by TENEX), 19ala
FORMAT; 1%alal
time =~ INTEGER 19aiala

convertstimestowstring ( time, format=qualifiers => timewsstring
) 19a2

This procedure will convert the passed date and time (in
canonical form) to a string as specified by

format=qualifiers, 19a2a
FORMATS 19a2b
time = INTEGER [ CURRENT==1 / time ) 19a2b1
If this parameter is CURRENT, then the current date
and time will be used, 19a2bla
format=qualifiers = LIST( ) 19a2b2
‘ this parameter will be specified later when we get

more knowledge, 19a2b2a
time=string = STRING 19a2p3

convertestringeto=time ( time=string, formatequalifiers => time
) 19a3

Thi{s procedure will convert the passed date and time string
to caneonical form, 19a3a
FORMAT § 19a3ib
time=string = STRING 19a3p1i
formatequalifiers « LIST( ) 19a3b?2

This parameter will be specified later when we gain

more knowledges however, we expect it to contain

elements that describe the content and format of the

passed string, 19a3b2a

time = INTEGER 19a3b3

' Buffers 19b
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The follewing primitives provide a process with storage
managment capabilities, It is the process’ responsipbility not
to write outside the limits of an allocated pbuffer,

Initialize=buffer=pool( pool=address, pool=size, parm =>
pecol=id )

This precedure informs the 08I of the virtual address space
within a process that is to be used for buffers, The
pool=id returned should be used in future calls to allocate
and delete individual byffers,

FORMAT:
pocl=address = ADDRESS
poel=sizZe = INTEGER
This is the total size of the buffer pool,
parm = LIST( type, size [,gco0l] )

‘ Thig parameter indicates if all the indiyidyal byfferg
are to pe fixed size (and thejir size) or {f the

individual buffers are going to be variable in size
cand the maximum size of any individual buffer), The
element gecol must be specified for variable size
pools, If agcol is IMPLICIT and a subsequent
allocatespuffer would fail becayse it could not
allocate the reguested buffer, a garbage collection
will take place and an appropriate SIGNAL will be
generated, During this garbage collection, no "fixup"
of the contents 0f any of the buyffers will take place,
1f gcol is gXPLIC1T, then subsequent allocates will
fall if the requested buffer size cannot be allocated,

type = BOOLEAN [ FIXED=TRUE / VARIABLEsFALSE )
size = INTEGER
geel = BOOLEAN [ IMPLICIT=TRUE / EXPLICIT=SFALSE )
poel=id = INTEGER
Allocate~buffer( pool=id [,size] => buffer=id )
This procedure will allocate a fixed size byffer, or a

buffer of the requested size in variaple size pools, in the
. specified puffer pool, The buffer=id returned i{s the
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address Of cell that contains the address the first usable
word in the allocated buffer, The address of any specific
buffer can change dye to a garbage collection, A error will
be generated i{f no more buffers exist, or if the requested

size puffer cannot be allocated, 19b3a
FORMAT?} 19b3b
pool=id = INTEGER 19p3bl
size = INTEGER 19b3b2
buffer=id = ADDRESS 19p3b3
Deletespuffer( buffer=id ) 19p4
This procedure returns a previously allocated buffer to the
puffer pool, 19b4a
FORMAT 19béb
buffer=id « ADDRESS 19bébl
‘ Garbage=collect=pool( pooleid ) 19b5

This procedure will garbage collect a buffer pool, This
procedure only has real meaning for varable size buffer
pools, This procedure will not do any "fixup" on the

contents of indiviual buffers, 19pSa
FORMAT! 19b5b
pocl=id = INTEGER 19b5hb1
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. development journal ident???

how
ow come there is no journal ident for arc’s development staff??
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. Rei 24639, L10 signals

I think the best way to handle the situation you describe, of being

sure cleanup ccde makes it thru a list of procedure calls, is to

invoke a catchphrase aroynd each call, New signal stuff will provide

a nice way to do that, 1
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(J24690) 6=DEC=74 161131113 Title: Author(¢s): Don I, Andrews/DIAj
Distributiony /JEW( [ INFOeONLY ] ) CHI( ([ INFO=ONLY ] ) KEV( [
INFO=ONLY ] ) y SubeCollectionst SRI=ARCj; Clerks DIAy
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‘ Final Report Prod

These are the sections of the Final Report where work remains with
1inks to the dratT, RWW, DVN, HGL have writing to doy EKM, RLL, JDH,
JMB, JCN, AND SRL have reviewing or response to reviewing,
Head Matter

Done byt DVN needs t¢ Review it (documentation,final,i)
ABSTRACT

DVN needs to write it, SRL can then review it,
(documentationsfinal.2)

INTRODUCTION

DVN needs te write it, RWW can then review {t,
(documentation,final,3)

LONG TERM GOALS

some Basic characteristics 0f a Knowledge WorkshOp system and
Status of NLS with Respect tO Them,

‘ RWW needs to finish ypdating and then JCN
review, (documentation,finay),4b)

Aspects of ARC's Teechnology Transfer Strategy

RWW needs to finish rewritng, RLL can then review,
(documentation,final,dd)

Organizational Deyelopment
JDH needs to Review (documentation,final,de)
WORKSHOP TECHNCOLOGY
USER INTERFACE
The NLS Command Language and User Interface: An Overview

RWW needs to do it so CHI can Review
(documentation,final,,5a)

Querv/HELP Spoftware and Data Bases

KIRK has done his part, DVN and HGL Need to do theirs, Then
. JMB can Review it,(documentation,final,,5a3)
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An Offline Text Editing Facility

HGL needs to write this, Then KIRK ecan Review,
(docurentation,final,5a4)

NLS FILE SYSTEM Not Done

HGL needs to write {t so CHI can review
{t(documentation,final,S5b)

SOFTWARE ENGINEERING
Done HGL needs to review it (documentation,final,5c)
NLS SUBSYSTEM CPERATION
The Output Frocessor and Computer Qutput to Microfilm

pone and Reviewyed but EKM and DVN need to respond to the
review, (documentation,final,6a)

TECHNOLOGY TRANSFER
. NETWORK INFCRMATION CENTER

pone but but needs to be reviewed by
RWW(docurentations£final,7a)

R
User Trainine and DevVelopment
pone but JCN needs to review, (decumentation,final,7b)

GLOSSARY Done but needs revision
(documentation,final, %)
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(J24691) 6+DEC=74 16157311 Title: Author(s)si Dirk H, Van

Nouhuys/DVN) Distributient /RWW( [ ACTION 1 ) HGL( [ ACTION ] ) JDPH( [
ACTION ) ) JCNC [ ACTION ) ) EKM¢ [ INFO=ONLY 1 ) RLLC [ INFO=ONLY ] )
JMB( [ INFO«ONLY ] ) SRL(¢ [ INFO=ONLY ] ) j Sub=Collections: SRI=ARC)
Clerks: DVN; Origint < VANNOUHUYS, REPORTPROD,NLSj)i, >, 6«DEC=74

16154 DVN 88ty
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. Informal Documentation Report for Week Ending Dec 6tnp

pooh=monday was spent flapping my wings to get back from nyec, the
rest of the week 1 have been working on revisions in help, 1 have
also been working on finishing up the list of available documentation
and getting copies made of certain documents,

JMB: 1 fixed yp XHELP to have complete and accyrate info on the
Feedback mechanism, Also made some changes in XHELP from POOH’s
edits of the glessary,

KIRK; Teaching POOH the conventions and procedyres for making changes
in the Help database nas occupjied about 2/3 of my documentation time,
The other 1/3 was updating Help re=doing the conceptyal interface to
content=analyzer patterns and programs and beginning to reworganize
the Sendmail cencepts including Journal, Numbers, reading mail, and
Identification,

DVN:

COM3I sent to tape at ISI the revised viewspec cards, Larry Day’s
paper, and the Paper on CML by Ken Victor et al, DDSI said they
ran them last night and put them in the mail today, Proofs 0f two
docuyments, a draft of the DCA paper Susan Lee has been working on,
and Martin Hardy’s Paper on the Lineprocessor sent to them Nov 18
have not appeared, DDSI claims they were sent to us via UPS
November 29th, They are going to rerun the £il m and try gain,

I made slow progress on the fillowing outstanding documents:
Command Summary (failed in two mere attempts to uUseé the index
program, I plan to give up and send it to CoM without an index),
The Lineprocessor User’s Guide, and TNLS Addressing, Preface to
NLS, a threeepage introductory document, has gone to Applications
for approval,

I routinely edit certain changes in Help,
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y CHI 6«DEC=74 23309 24693
Recommendation for support of line=at=a=time and character=at=a=time
halfe=duplex terminals for NSW

The following i{s my recommendation for how to handle line~at=-a=time
and character=atwastime half duplex terminals in firsteyear NSWi} 1

Line=at=a=time} 1a

(user types as much of the command word as he wishes, so lonhg

as it is sufficient to disambiguate the current alternatives,

and terminates them with a <space>, Other recognizers will

also alleow users at this type of termina)l (and perhaps all |
others) to terminate thier recognition with <space> {f this

does not introduce ambjiguities, l1al

|
|
|
command=yord recognition will automatically be set to DEMAND ‘

To obtain help frem the frontend (current alternatives or

syntax of commands) the user will partially specify a command

and end it with the appropriate help key and hit CR, EOT, or

whatever it takes to get the line sent to the frontend, 1a2

The frontend will do no echoing to the terminal if the user’s
input matches the possible command parse states, In addition,
it would be nice for the user not tec have to confirm his

. commands except by sending the lime teo the fronmtend, Heowever,
if the line does not match a possible parse, the the line will
pe interpreted as best it can and the results will be echoed
back to the uyser and nhe will have to confirm {t by again
typing CR or whatever, 1If the parse that results from the
discarding of characters that do not match is not what the user
intended, he may type <backspace> a number of times or abort
the command specification with the abort key (whatever he
defined that to be), 1a3

Since the <backspace>» Key on these terminals often does not
transmit a character to the computer, the user may define

some eother trangmitted character as his <backspace> Key and

use it as descriped above, 1al3a

Characterw=at=a~time, half duplex ib

As with full duplex, the terminal’s bell will pe rung when the

user’s input does not match a possible parse, Also, this type

of terminay could receive noise word prompts 1f the user

desired as well as command word completion, These would be up

to the user’s discretion, ib1

Your comments and suggestions are invited, 2

. == Charles, 3




CHI 6=DEC=74 23:09
Recommendation for support of linee-at=a=time and character=at=a=time
half=duplex terminals for NSW

(J24693) 6=DEC=74 2310937117 Titles Author(s)s Charles H, Irby/CHI}
Distributions /NPG( [ INFO=ONLY ) ) RWW( [ INFO=ONLY ] ) JCN(C [
INFO=ONLY ] ) ; Sub=Collections: SRI=ARC NPGy Clerk; CHIy

Origin: < IRBY, LINE«AT=A«TIME,NLSsl, >, 6=DEC=74 22145 CHI jrp18ssty

24693




CHI B8~DEC=74 20310 24696
. Development Meeting

There will be a Development meeting at 3300 on Thursday, the 12th,

Diek will want to talk apout his recent trip and meeting and review

our progress, Anyone outside of Development who may be interested

should feel free to attend, 1
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RLL BwDEC=74 213131 24697
. BUGY <NUL><NUL> appearing in output when hitting ? key in DNLS

A series of <NUL>'s appars several times wheneyver I type a guestion
mark to get th optioens, This has happened in several places and
appears to be inconsistent, 1
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SRL 9=DEC=74 05355
‘ New Doecumentation Should be Reviewed by KWAC as well as APPLICATIONS

Is there an ident for distributien to Applications?
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SRL 9=DEC=74 05:55 24698
New Documentation sShould be Reviewed by KWAC as well as APPLICATIONS

I notice in the Doecumentation Report that a document Preface toNLS, a
threespage introductory document, has gone to Applications for
approval, I den’t know the normal procedure (if there is one) but
thought it micht be a good ideas to get comments from the KWAC group
as well as Applications when a new piece of documentation i{s being

reviewed,
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JAKE 9=DEC=74 10313 24699
. message margins are wierd and delete modifications gives bad file

When I copy my messages from message,txt using the pogram Message,
the margins are all messed uyp again so that messages with multiple
carriage returns (as most sndms3ds have) are practically unreadable,
Alsec when I attempted to do a Delete Modifications I got a bad file, 1
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JAKE 9«DEC=74 10:58

. AMCw=MIS

stan, Do you think I could be a member of the AMC«MIS group, that is
1f it {s a general interest group and not a private one, I would be
interested to keep up with what you are doing, 1If it is agreeable
let me know and I will add my name to the list, Regards, Jake
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! JAKE 9«DECw=74 11314
Sites on the Network and Network Resources

Dear Dave, 1 believe what you are after with respect to sites is a
list of all the TIPs and their phone numbers, Unfortunately, I
cannot supply sueh a list, Craleg Filelds of ARPA IPTOD has control of
who can access what TIP and th phone numbers are not public
information calthough many of them are around subrosa), To further
complicate the situation ARPA is now in the process of requiring a
login procedure, account and password for accegsing TIPs, Perhaps
when this system is installed (next year sometime) the phone numbers
will be public since the account, password, ete, will be the deciding
factor for use, I will send you a copy of the Arpanet Directory by
U,8, Mail, This will give you some indication of who is on and what
they are doing, The third page tells you how to access the NIC guest
account by typing *NIC <CR>»* at TENEX level (you can do this from
your account also), This will take you into the online Resource
Handbook which unfortunately i{s in a bad state of arrears at the
moment, I am currently trying to upgrade it byt it will take awhile,
(
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DYN 9=DEC=74 15331

Electrostatic Printers: Gould, Versatec, varian, and Xerox

Three companies compete closely in this field, VERSATEX, VARIAN,
and GOULD,

GOULD 5000

Costs §7000 with appropriate options + $1200 for PDP=1l
interface,

Delivery: "30=45" days from order

Speedt! Alphanumeric Mode 7x9 matrixt 1600 lines/minutey

Graphic Mode (necessary to simulate different type faces 3,25

inches/sec

Resolution: 100 dots/inch in graphic mode

Claims their software uses "orders of magnitude" less cpu time

than competitors,

I haye brochures and manuals in my office,

VARIAN VPM V70
Costy $6,9003 Interface to PDP=11 81,275
Delivery: "45=60" days

Resolution: various options, The best is 10x14 dot matrix,
plot mede 100 points/inch,

Speedi Various options up to 1,320 lines/minute for matrix
characters, 2,75 lines/sec for plot mode,

I have brochures and samples in my office,
VERSATEC D1200 A

Costi §9,7000) Interface to PDP=11 81,275

Delivery: Unknown

Resolutionilexie matrix or 200 points/ineh in plot mode,

Speedy 500 lines per minute in matrix modej; 1 inch per second

in plot mode,

In
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DVN 9=DEC=74 15131
Electrostatic Printers: Gould, Versatec, Varian, and XeroX

1 have brochures and samples in my office,

XEROX XGP

The XGp is an LDX with hardware and software attached to accept
data from a computer medium rather than a telephone line, The
picture as far as buying it is cloudy, The Xerox front office in
San Francisco says they are for sale for $40K but only with a
Xerox 530 cemputer for about $80K more, I have infoermation on the
530, Bill English suggests he might be able to arrange for us to
buy the XGP alone for about 540K, The XGP running in the ARPA
office offers resolution of apbout 200 dots/inch, good enoudgh to
reprodyce reports from, Theoretically it can run at 270 dots/inch,
The software for a PDP 11 to run the XGP is clouded, ARPA runs on
a somewhat klugie version pbullt at ISI on top of software
developed at Carnegie=«Mellon, Dick Watson is acguainted with the
developers at Carnegie~Mellon and plans to discuss the situatioen
with them,

I have samples in my office of documentation printed in the ARPA
Office,

COMMENTS

If we want toO use any of these machines to simluate the variety of
typefaces and formats COM offers, the software to do {t must come
from somewhere, Perhaps the CarnegiemMellon software for the XGP
could be easilly made to fit out needs, If so, the extra expense
of proyiding fonts and layout for the other three printers must be
counted against them in a cost analysis, The brochures of each
claim it is easey, Some one with the right programming experience
should loeck at this guestion (Bob Bellville?),

For that purpose, 200 dots per inch (XGP and Versatec) seems
clear]lly better thap 100 dots per inch (varian and Gould),

Bob Bellvile and I agreed that the optimum paper width is 11
inches whicr allows reasonable speed and cost with some extra
size pages and foldouts,

Varian has teen longest in the fleld Varian and Versatec are made
localy, Gould has a very good reputation in the field of printing
equipment generally, and has a service representative in
Burlingame,

All claim lots of experience running with PDP=11ls,
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proposed standard flle formats

Network Working Group J, Postel (SRI=ARC)
Request for Comments: rrr dd December 1974
NIC: 33333

Standard File Formats

Introdyction

In an attempt to provide online documents to the network community we
haye had many prcblems with the physical format of the final
documents, Much Of this difficulty lies in the fact that we do not
have contrecl or even knowledge of all the processing steps or devices
that act on the document file, A large part of the difficulty in the
past has been duye to some assumptions we made aboyt the rest of the
world being approximately like our own environment, We now see that
the problems are due to differing assumptions and treatment of flles
to be printed as documents, We therefore propose to define certain

. standard formats for files and describe the expected final form for
printed copies of such files,

These standard formats are not additional File Transfer Protocol data
types/modes/structures, but rather usage descriptions between the
originator and ultimate receiver of the file, It may be useful or
even necessary at some hosts to construct programs that convert files
between common local formats and the standard formats specified here,

Standardization Elements

The elements or aspects of a file to be standardized are the
character or code set used, the format control procedures, the area
of the page to be used for text, and the method to describe
overstruck er underlined characters,

The area of the page to be used for text can bhe confusing to discuss,
in an attempt to be clear we define a physical page and a logical
page,

Physical Page

The physical page is the medium that carries the text, the
height and width of its area are measuyred in inches,

The typical physical page is a plece of paper eleven inches
’ high and eight and one half inches wide,
Typical print density is 10 characters per inch
horizontally and 6 characters per inch vertically, This
results in the typical physical page having a maximum
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standard File Formats [2])

capacity of 66 lines and 85 characters per line, It is
often the case that printing devices limit the area of
the physical page by enforcing margins,

Logical Fage
The legical page is the area that can contain text, the height
of this area is measured in lines and the width is measured in
characters,

A typical logical page is 60 lines high and 72 characters
wide,

Code Set
The character encoding will be the network standard Network
virtual Terminal (NVT) code as used in Telnet and File Transfer

protocols, that is ASCII in an eight bit byte with the high order
pit zero,

Format Contreol
The format will be controlled by the ASCII format effectors!
Form Feed <FF>
Moves the printer to the top of the next logical page, and
to the left edge of the logical page, [Note that this
differs from the NVT specification),
carriage Return <CRr>

Moves the printer to the left edge of the logical page
remaining on current line,

Line Feed <LF>

Meves the printer to the next print line, keeping the same
herizontal position,

Horizental Tab <HT>
Moves the printer to the next horizontal tab stop,
The default stops for horizontal taps Will be every eight
characters, that is character positions 9, 17, 25, ...
within the logical page,
vertical Tab <VT>
Moves the printer to the next vertjical tab stop,

The default stops for vertical tabs will be every eignht
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standard File Formats [3]

lines starting at the first printing line on each logical
page,

Back Space <BS>

Moves the printer one character position toward the left
edge Oof the logical page,

Not all these effectors wWill be used in all format standards, any
offectors which are not used in a gormat standard are ignored,

Page Length

The logical page lenath will be specified in terms ©f a number of
lines of text, This describes the number of lines per physical
page avajilable for text, This does not specify the size of the
physical page or the font,

Page Width
The logical page width will be speclfied as a number of
eharacters, This describes the number of characters per line of
the physical page avallable for text, This does not specify the
physical size of the page or the font,
Overstriking
pverstriking (note that underlining is a subset of overstriking)
may be specified to be done in one or both of the following ways,
or not at all!
By Line
The text of the 1ine will be followed by a <CR> then the
overstrixking will follew as a series of space and overstrike
characters followed by <CR><LF>,
By Character

Each character to be overstruck 1is to be immediately
follovwed by a <BS> and the overstrike character,
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Standard Formats
Format 1

This format is designed to be used for documents to be printed on
1ine printers, which normally have 66 lines to a physical page,
but often have forced top and bottom margins of 3 lines each,

Active Format Effectors
<FF>, <CR>, <LF>,
Page Length
60 lines,
page Width
72 Characters,
Overstriking
By Line,

Format 2

This format is designed to be used with hard copy terminals, which
in the normal case have 66 lines to a physical page,

Active Format Effectors
‘ <FF>, <CR>», <LF>, <HT>, <VT>, <BS>, .
Page Length
66 lines,
page wWidth
72 Characters,
Overstriking
By Character,

Format 3

This format {s designed t0 be used with full width (11 by 14 inch
paper) line printer output,

Active Format Effectors
<FF»y <CR>, <LF»>»,
Page Length
60 lines,
Page Width
132 Characters,
overstriking
Nope,
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standard File Formats (5]

Format 4

This forrat is designed t0 be ysed for simylated card input, The
page width is 80 characters, each card image is followed by
<CR>€LF>, thus each card is represented py 82 characters in the
file,

Active Format Effectors
<CR>», <LF>,
Page Length
Infinite,
Page Width
B0 Characters,
Ooverstriking
NOnQ.

ImPlementation Suggestions

Overflow

pverflow can result from two causes, first if the physical page is
smaller than the logical Page, and second i{f the actual text in
the file violates the standard under which it is being processed,

In either case the following suggestions are made to implementers
of programs which process files in these formats,

Length

If more lines are processed than £it within the minimum of the
physical page and the logical page length since the last top of
pace action, then the top of page action should be forced,

width

If more character positions are processed than £it on the
minimum o0f the physical page width and the logical page width
since the last left edge action, then characters are discarded
up to the next format effector,

or

If more character positions are processed than fit on the
minimym of the physical page width and the logical page width
since the last left edge action, then the left edge and next
line actions should be forced,
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JAKE 9«DEC=74 18327
Remova)l of <CR>» during NLSizinoc message,txt file

The MESSAGE program does not remove <CR>s on input into NLS form and
that {s what causes the problem I was discussing, The old carriage
returns are there but the maragin width has been changed from the
standard format of sndmsg and therefore the carriage returns from
sndmsg are interspersed with the ones put in aytomatically by NLS,
This results im a very messy file to read,

24714



JAKE 9=DEC=74 18327 24714
Removal of <CR> during NLSizing message,txt file
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Weekly project charde sheets

I would like to have a full set of the weekly carge sheets for

Project 3803 by tomorrow (wWweds,) Also, I would like to receive the

copy for the project leader every week when it arrives from now on,

This is just to put it in writing so {t will hopefuylly get in your

action stack, Cheers, Jake 1
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Weekly project charge sheets
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NSW documents vintage 1S873

One of two NSW docuyments written a year ago,
have them journalized,

EKM 10=DEC=74 09:24

Bill Carlson asked to
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NSW documents vintage 1973

1
The National Scftware Works 2
December 20, 1973
3
Robert Balzer, USC/Information Sciences Ingtitute 4
T, E., Cheatham, Harvard University 5
Stephen Crocker, ARPA=IPT 6
Stephen Warshall, Massachusetts Computer Associates :
USC/Information Sciences Institute 8
THE NATIONAL SOFTWARE WORKS 9
4676 Admiralty Way 10
Marina del Rey, California 90291 USA 11
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The National Scftware Works

INTRODUCTION

The preduction and maintenance of large programs is still an
outrageously expensive activity, The costs are not only high, but
also difficult to predict or control, Aside from the manifest payoffs
derived from the use of compilers and (some) operating systems and a

certain amount of improvement experienced by programmers who code
interactively, it is not at all clear that the last twenty Years of
research and development in programming technology have made any
serious dent in the problem,

This situation is particularly interesting in the Light of a general
suspicion that, in principle, the problem ought to be eased by the
creation of pbetter software to support the program production and
maintenance precess for surely a great deal has been spent in the
effort to invent Just such seoftware, The reasons for our fallure are
arguable and a variety of hypotheses have been put forward;

- that the necessary tools == or, at least, many of them e=
exist in the research centers but are not being effectively
delivered to the practical programming community

- that feedback from the user commynity has insufficient
influence on the research laboratories, so that research
emphasis 1s unrelated to user needs

» that the nNecessary tools exist, byt are diffysed over a
variety of hardwares in many physical Jocations) the problen
is that of difficulty of access,

Each of these hypotheses == and the list may readily be extended ==
doubtless contains a certain amount of truth, and collectively they
surely suagest that dramatic improvements in the way programs are
built are less likely to come from marginal improvements in present
tools (or the invention of some magical new one) than from better
methods of tool access and delivery, and better communication between
research laboratory and end user,

The idea of a National Software wWworks (NSW) on the ARPANET [1] arose
fairly naturally from these considerations, If some number of end
users were put on the network, and enouth additional offethee=shelf
software were brought up on &£he network to supply a complete set of
conventional tools == compilers, documentation ajids, debugging
svstems, etc, == fOr normal program development work, some useful
results might be expected to follow:

* The user would immediately have more convenient access to
standard tools unavailable on his own hardware (or seldom
available {f his hardware is often tied up running
production),
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The National ScftwWare Werks
Introduction and Summary

“ The user would find it easy to access novel tools in use at
research facilities presently on the network, but not
otherwise available to him,

* Contact between the research laboratories and the user
community would naturajly improve,

In sum, the NSW might both immediately improve the present situation
of the user, andé in the long term, provide an effective vehicle for

the communicaticn of need frem user t0 researcher and of responsive

tool from researcher to user,

It was soon recoagnized, however, that a view 0f the NSW as a mere
lash=up of tecls which happened to reside on the ARPANET would be
extremely shortesighted, The fact that all programmer contact with
tools would pass through a common communication mechanism with
immense computing rescurces created a golden opportunity for the
study == and perhaps contrel =« of the whole process of lardge program
creation and maintenance, This thought was particularly attractive in
the light of our feeling that one of the most weakly supported areas
in the production and maintenance process i{s project management: the
absence of any tocl which keeps track of what is geing on, relating
particular programmer activities to each other or to the overall
picture, appears on the face of it rather a bad idea,

To Cclarify the sort of suppert we have in mind and to suggest its
influence upon the NSW desidgn, we will digress briefly to talk ip
general about the program production process,
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The National Scftware Works

The Pregramming Process

THE PROGRAMMING PROCESS

In the production of & large program, numerous programmers cocperate
in a venture whose end product is, in some sense, a single entity,

In the course of their work toward this goal, programmers prepare,
edit, and manipulate a very large number of pleces Of "text" of
various types: routines {n a programming language, data descriptions,
structured data objects, modyles of object code prcdyced by a
compiler, assemblages of such modules linked together by a 1link
editor, items of program documentation, and so on,

To the degree that all of these types of text are either
machine~processable or machine=producible, it is reasonable to say
that they are all elther prepared (and repaired) by programmers or
produced by "teocols", by which we mean elements of support software
invoked by programmers to operate on pleces of text,

The number of such pieces of text which come into existence in the
course of a large project can be astronomical, and eyen the number in
some kind of active status at a particular time is likely to be huge,
It ought to be clear that any absence of control over this large and
shifting inventory of material is an invitation to confusion and the
almest total absence of any support software for "inventory control"
might have something to do with the high and uncontrolled cost of
program production (and perhaps something to do with our difficulties
in figuring out what we are doing wrong),

Suppose by contrast that the total inventory Of text pileces were
explicitly regarded as one logically integrated data base == the
Project File =« and that some piece of support software were charged
with the responsibility of managing that data base, This plece of
software = for the monent, let us call it the File Manager = would,
of course, keep books on the contents of the Project Fille, These
books would include not only the character and status of each item in
the Project File, but also its relationship to other items in the
File (that A is a later version of B, that C is the object code
module correspendng to COBOL text D, and so on),

It shoyld be obvioys that, if we have designed the books correctly
and arranged matters so that they are always kept accurately and
completely, they provide the data crucial to any serjous attempt by
management to explore or control what i{s happening in the project,

It is, of coyrse, essential to any interesting use 0f the project
books that they be always complete and correct, that there pe no path
of entry to the Project Files unguarded by the File Manager, This
suggests strongly that an individual programmer®s use of his tools ==
at least when that use yields a non=transitory (filed) result == must
always be reported to (and, perhaps, controlled by) the File Manager,
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The National Scftware Works
The Programming Frocess

To arrange matters so that this requirement is met is extremely
difficult when the support software designer is confined to the
resources of a particular local hardwarei to Keep the File Manager
and its books effectively on line at all times may be insupportably
expensive, Indeed, 1f a project’s development work is performed on
several computers with no communication among them, it may be
logically impossible to create a reasonable File Manager, Thus, it
is not surprising that there has been no serioys attempt to provide a
facility-of the sort we have described: at least the natuyralness, if
not the feasipbility, of the idea depends on a uynification and scale
of computing resource found only in agigantic machines or in networks,




EKM 10=DEC=74 09:24
The National Scftware Works
The NSW Environment

THE NSW ENVIRONMENT

Against the background of our feeling that serious progress in
rationalizing large program production will come less from the
polishing of particular tools than from a frontal attack on the issue
of improved access to tools and centralized management of the vast
inventory of text floating around a large project, the logic of our
strategy for the Nationa)l Software Works becomes easy to see,

- First of all, it is our intent to put a project’s programmers
on line to the ARPANET, This has the immediate effect of
giving them access to many tools unavailable on their own
local hardwyare,

- Second, we will supply interactive editing packages, both a
general text editor and editors which "speak" pone or two
common programming languagesy the effect of such tools in
faci{litating prcagram preparation and modification is toco well
Kknown to0 require any defense here,

- Third, projects will be able to store these files on very
inexpensive on=line mass storage devices (the Datacomputer
(2)). This shouyld relieve a considerable part of a project’s
local cff~line file maintenance problems, and facilitate
load=sharing, when the project’s local computer is busy,

. Fourth, a File Manager will bhe always on line monitoring the
content and structure of the project’s files and keeping the
books up to date, as text pleces are created and manipulated,

The presence of the first three facilities wil]l permit the project to
conduct its business more or less as it does now (using the same
languages, the same tools, etc,) with certain {mprovements in ease of
tool access and foreign hardware access, editing, and file
management, In addition, the project may, at its option, experiment
with the use of different tools scattered around the network,

The fourth facility opens the door to some genyinely new ways of
controlling prejects in the future, Te begin with, a fajirly powerful
query system will be provided to answer questions about any filed
entitys what it is, where it came from, what other entities depend on
it, etc, Later we will introduce a variety of experimental tools for
project control which use the Fille Manager’s books as their primary
data or use the fact of the File Manager’s existence as their means
of invocation (after all, the later provides a single control point
"awakened" every time anything interesting happens), Here are sone
proposed toolst

“ Project Status Reportert: This relates the present status of

24716

28

29

29a

29b

29c¢

294d

30

31




EKM 10«DEC=74 09324

The National Scftware Works

The NSW Environment

the files to the overall project plan (in machine~readable
form), identifying bottlenecks, critical paths, etc.

Project Accountanti This produces reports On the freguency
and cost of various patterns of activity interesting te
project management,

Policy Enforcer: Everybody in Section A must use the same
versiop of function X; no programmer may link up two routines
until each is adjudged debugged by a sectlion manager; no
programmer may start debugging until all his code is writtenj
no programmer may write any code for phase 2 of the project
until he has written all his cede for phase 1; no programmer
may start writing a new routine until his last i{s documented,
The abcve list of (rather inane) policy dicta are meant to
suggest a large family of more reasonaple policies which
might apply to some or all programmers at various phases of a
project, 1If a plausible way of expressing such dicta in
machine=~readable form can be developed, it is no great trick
to devise a tool which is invoked by the File Manager to
verify that the present action of some programmer is
consistent with policy, so that the action may be inhibited
or perrmitted accordingly,

. The yse ©f gych ney tools by the project woyld of coyrse, be

optional, In any event, the research community can make use of
such tools tO collect the data it needs to discover what makes
program development and maintenance so expensive,

mhe=
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SUPPORTING TECHNOLOGY

Virtyally all multi=program operating systems have attempted to

create a suftable programming environment by providing a set of
tools Some merely provided a library from which tools could be

selected cne at a time by the programmer, Others, like MULTICS
[3), CP=67 [4), VS (5), and TENEX [6), haye proyvided an on=line
environment for program building and debugging,

ALl of these systems have been byllt on a single computer and this

1,

2,

3,

has severely limited their capability to provide the type of
environment described in the previous section, In fact, until
recently a combination of several such hardware and software
technical problems existed which prevented the conception and
{implementation of this type of environment,. These problems and
their solution in the NSW are given bkelow,

Sincgle machine implementation (all tools provided had to exist on

the same machine); Computer networy,s, such as the ARPA Network
(1], have established a communication mechanism whereby

cooperating programs in different machines can function together

as a single system (the technical basis for eliminating these
problems are provided by computer networks, centralized mass
storage, the Programmer’s Interface (7], ACTORS (8], and
Execytion Machines (see SYSTEM DESCRIPTION section below), The
Programmer”’s Interface has utilized this net technology to
create an on=line programming environment combining tools which
run on different machines,

Nonwintegrated "tgplwateastime" systems: current systems either

segregate their tools into non=interacting components which are
invoked one at a time or else provide highly complex integrated
versions of these with the interactions between them built into
the systems themselyves, The type of programming environment we
envision reguires that actions or events in one part of the
system permeate throughout the rest to majintain consistency and

coordination between the component parts, The concept of ACTORS,

by externalizing and removing the control and communication
between the component parts, greatly simplifies constructing an
inteagrated and coordinated system,

Machine Independencei although tools running on different
machines may be integrated into a sinale one the technology does

not exist to run a single program on several different machines

and obtain the same results, Therefore, software being produced

must be executed and tested on the machine for which {t is
intended to run in production mode, Thus, i1f the software
environment is to be used to produce programs for more than one
machine, each of these must be hooked in throudgh the computer
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Supporting Technology

network and a small portion of the system replicated on each
Execution Machine to provide for translation and run~=time
monitorine capabilities, The rest of the software environment is
common and can be shared independent of the machine for which
execution is intended,

Language Independencet currently, if software is to be produced

for more than one language then the tools must either be
dyplicated in separate and distinet integrated programming
environments, or else avallable in a non=integrated
tooleatwastime mode, The Programmerfs Interface has shown that
many of these tools are language independent or only slightly
langyage dependent and has demonstrated how such toecls can be
extended to handle a wide set of programming languages, It
utilizes the programming tools (editors, file systems,
debugQers, Programmer’s Assistant (9), etec,) developed for one
language (LISPp (10)) for the development of software in other
languages (e,9,, ECL [11)), It has established interface
requirements for other languyages which woyld greatly reduce the
effort reguired to transform these from Simple interactive
programming languages into an extensive programming environment,

Economics: in additien te the cosSts of creating an appropriate

programming envirenment, addressed above, there are severa)
economic factors which currently limit the use and utility of
existing programming enyironments, Most machines are sized for
their production requirements not their development ones, Hence,
typically they d0 not contain enough mass storage for the files
that woulé be required in an on=line environment, nor enough
memory to support both the code being developed and the tools
for that development, Additionally, access to the system is
limited by the pricrities 0f the production work lecad,
Networking and economies of scale provide solutions by providing
access to a system specifically designed and sized for software
development and on which no production work load exists, Charges
would be based on usage and development costs for the systenm
spread over a much wider commuynity of users because 0of the
langyage and machine independence aspects of the system, In
addition, very cost effective mass storade can be provided (by
the patacemputer [2]) whieh provides a trillion bit oneline
memory at a cost of about a dellar per megabit per year,
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SYSTEM DESCRIPTION 41

The hardware for the NSW, shown in Figure 1, consists 0f three
l1ogical cemponents interconnected by the ARPA Network: The
datacomputer, composed of a trillion bit store and a file
management system in the Mass Storage component, The EXxecution
Machine component is a set of machines responsible for running
the preogram being developed and for collecting data on its
execution, For each program being developed, the Execution
Machine chosen is automatically the same as the productien
machine fer that program, Thus, during deyelopment, a program is
executed on the same (actually a copy of the) machine it will
run on during production, This mechanism eliminates all
machine=dependence compatibility issues at the cost of
replicating the execution software in each machine for which
this capabrility is desired and the cost of having that machine
available in the NSW, On the other hand, {t provides the great
advantage of allowing the final component, the Interactive
Machine (er machines), to be independent of the choice of
prodyction machine, thereby allowing it to nandle a wider set of
implementation efforts, This component contains most of the
systemrs software and provides all of the facilities of the NSW
except these described above, 42

‘ The ARPA Network not only interconnects the NSW components, it alse
provides access for users to the system and supports a varliety
of terminals, However, the NSW will be oriented towards the use
of high capacity video terminals, 43

Although the system is distributed across the ARPA Network, it is
organized so that neither the user nor the component software
modules are aware of this, The user sees a single integrated
facility, The mechanisms described in the Framework Section
enable modules either locally or remotely connected to
communicate without knowing each others precise location, 44
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Our discussion so far has concentrated on issues of tool access and
integration 0f project data management; wWe have not yet talked |
about the tools themselves, It should be ¢learly understood that
it is not the intention 0f the NSW to go into massive tool
production, Initially, standard tools will be brought up on the
various machines in the network, and novel ones will continually
be brouaht up by the researech organizations as they have been in
the past, In time, improved versions of old tools or guite new
ones may be developed specifically for the NSW, as the user’s
needs become clearer, but there is no present plan for major
activity along these lines, 46

This reliance upon tocls which already exist == or will deyelop ==
outside the NSW creates the obvious problem of integration of
such foreign objects into the NSW, Here there are a number of
issues: 47

* Arranging communication petween the tool and the rest of the
system (the Preoject rFiles, the lecal Console, etc,), 47a

* Providing standard linouistic conyentions fOr programmers to
‘ use when talking to any tcol: Surely the hignhest level
command languyage utterances which invoke tooOls shoyld be
standard over the whole toecl pcopulation, Whether lower level
transactions with various tools can be standardized at

reasonacle expense is depatable, 47b
= Providing, for each tool, on line instruction in its use, 47¢
* Constraining tool contact with the Project Files to be

consistent with the File Manager’s role as infalliple guard, 474

Certain of these problems must be met squarelys thus, the NSW will
enable communication to happen, and will provide a consistent
highwlevel command language, Nthers may be impractical to solve in
any complete or consistent wayt! thus some tool may have so
fdiosyncratic a pattern of on~line communication that it would be |
prohibitiyely expensive to distort it to what might pe called a

standard formy on=line instruction might plausibly be guite complete

for a small, unusual tool, byt we have no intention of demanding a

while CAI course in COBOL programming as a necessary accompaniment

for a COBOL comrpiler, 48

The last issue raised may deserve some discussion, The point is that

every effort to deliver filed text to a tool Oor to file text produced

by a tool be sybjected to whatever inhipitions the File Manager may
‘ then be aythorized to {mpose and particularly by the reguirement that

wi0w
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enough information be supplied to permit the books to be Kept up to
date,

Ideally, foreign tools should be "naturalized", by which we mean that
they should be so modified that this informatien all gets transmitted
pehind the programmer®s back, through negotiation between the tool
and the File Manager: thus a tool might accompany each piece of text
produced by a standard chunk of descriptive information, In
practice, the modification of some tools may be impractically
expensive; in this situation, attempts to file tool output will
invoke a standard conversational program which extracts the necessary
information frem the programmer and blocks filing until it is
sufficiently well informed, In effect, we will naturalize tool
outputs, if it is too expensive to naturalize the tools themselves,

-11-
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This natyralization and integration will be effected by the framework
which is designed: to alljow the system to be quicyly put together, to
obscure the difference between local and remote commynication, and to
provide a mechanism for smooth, long=term growth for the inclusion of
new facilities and improved cooperation and coordination among the
tools within the NSW, This framework consists of two components, The
first is a slight extension to the traditional sybroytine invocation
mechanism, It enables subroutine calls both within the same machine
and across the ARPA Network to another machine, This mechanism
determines whieh type of linkage to perform, utilizing the name of
the routine beinc invoked to look yp its location, using this
location determines which type 0f linkage should be performed, 52

The second mechanism, and Executive, is more complex and is based on

a combination of Actors ([8), Ports [12), apnd Cow=routines [13] (see
especially Ref, [8)), The Executive acts as an exchange between

what is happening and the modules that need to be informed, The

Executive, when notified that an action has occurred (or is about to

occur), is responsible for invoking (using the mechanism described

above) all those modules within the NSW that need to know about this

event, 53

Each of the modules within the NSW can be thought of as a

selfecontained asynchronous unit which utilize these communication
mechanisms to keep informed about events which affect it and to

announce its behavior to those concerned, within this framework each

module has four responsibilities: to identify those actions that it
performsy to nctify the Executive when one of these occurs (or 1is

about to occur)) to supply appropriate information te the EXecutive

for interpreting this actiony; and to request notification from the

Executive of cther actions of concern, 54

This control structure is highly asynchronous, beindg driven by the

actions that ceccur and the medules that need to be informed,

Although it is specified in an interpretive form, the control

structure can be "compiled" into normal intermeduyle invocations, The
impertant point 1is that each module does not need to know what other

modules are affected by its actions, but only has to agree to

announce theose actioens, 55

Initially the NSW will be composed of large modules with few, if any,
actions identified, As sueh, it will operate in a largely
conventional manneér without much cooperation between the modules,
pver time, the coordination and cooperation between the modules will
be gradually tightened through the replacement of these modules and
the incorporation of new ones that identify and report more of their
behavior and which utilize the framework to keep informed of the

»l2=
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behavior of other modules, In this way, the NSW ¢an smoothly evolve
toward a more unified and comprehensive set of capabjilities,

24716

56




EKM 10=DEC=74 09124
The National Scftware Werks

Acknowledgements
ACKNOWLEDGEMENTS
The design reperted here is the resuylt of an extensive committee
effort spanninc several months and invelving an on=Going network
conference as well as frequent meetings, We would like to acknowledge
the effort and contripbution to the NSW of these committee members
Barry Boenm (TRW)
John Brown (TRW)
Michael Busch (CSC)
F, J, Corbito (MIT)
Peter Deutsch (XEROX PARC)
Jerry Feldman (Stanford)
Cordell Green (Stanford)
Jg €, R, Licklider (MIT)
Tom Lippiatt (Rand)
Barbara Liskov (MIT)
Richard wWatson (SRI)
Clark Weissman (DaSDC)
We would also like to acknowledge the inputs from the following
pecple who took the time and effort to enlighten uys on their
software production problem and requirements:
William Clark (NAVSHIPS) L/C Robert O*’Keefe (USAFeESD) Major

Harold Arthur (USAF-ESD) Norman Glick (NSA) John MotteSmith
(USAF=ESD) Major Zara (USAFe=ESD)

-14-

24716

57

58
58a
58k
58¢
58d
58e
58¢f
58¢
58h
584
58]
58k
581

58m

S8n




EKM 10=DEC=74 09324
The National Software Works
References

REFERENCES

(1) Roberts, L, G,, B, D, Wessler, "Compyter Netwyork Development to
Achieve Resourece Sharing," AFIPS Conference Proceedinags, Vol, 36,
1970' PP 543'5‘9.

[2) Datacomputer Software Architecture, Datacomputer Project Working
pPaper S5, February 1972, Computer Corporation of America,

(3) Corbato, F, J,, and Vyssotsky, V, A,, "Intproduction and gverview
of the Multics System," AFIPS Conf, Proc, 27 (1965 FJCC), Spartan
Books, Washington, D, C,, 1965, pp, 185=196,

(4) International Business Machines Corp, 1969 (June), CP=67/CNS,
Program 360D=05,2,005, Hawthorne, New York,

(5] Auslander, M, A,» J, F, Jaffee, A, L, Scherr, and J, P, Birech,
"Funectional struyctuyre of IBM yirtyal storage operating systems," IBM
Systems Jourmai, Vel, 12, No, 4, 1973, pp, 368=413,

(6] Bobrow, D, Ge¢ J, D, Burehfiel, D, L, Murphy, and R, S, Tomlinson
(Bolt Beranek and Newman Inc,, Cambridce, MA), TENEX, A Faged Time
Sharing System for the PDP=10, August 1971, 2%9p.

(7) Balzer, R, M,¢r A Lanquage=Independent Programmer‘s Interface,
USC/Information Sciences Institute RR=73=15, November 1973,

8] Hewitt, C,+ P, Bishop, and R, Steicer, A Universal Modular ACTOR
Formalism for Artificial Intelligence, 3IJCAI, 1973, pp, 235=245,

[9] Teiteman, W,s Automated Programming =~ The Programmer”®s Assistant,
FJCC 1972, pp, 917=921,

[10) Teitelman, Ws. D, G, BObrow, A, K, Hartley, and D, L, Murphy,
BBEN=LISP TENEX reference manual, BBN Report July 1971%,

(11) Wegbreit, B,, "The ECL Programming System," FJCC 1971, pp,
253=262,

(12) Balzer, R, M,, Ports = A Method for Dynamic Interprogram
Communication and Job Centrol, The RAND Corporation, August 1971,

[13] Conway, M,, "Design of a Separable TransitioneDjagram Compiler,"
CACM, Vol, 6, No, T, July 1963, pp, 396=398,

24716

59

60

61

62

63

64

65

66

67

68

69

70

71

72




EKM 10=DEC=74 09324 24716
NSW documents vintage 1973

(J24716) 10~DEC=74 091243313 Title: Author(s)t: Elizabeth K,
Michael/EKMy Distribution: /EKM( [ ACTION ) ) RWW( [ INFO=ONLY ] ) DCE(
[ INFO=ONLY ] ) JCN( [ INFO=ONLY ] ) NPGC [ INFO=ONLY ] )
Sub=Collections: SRI=ARC NPGjy Clerks EKMj Origin: < MICHAEL,
NSWDESIGN ,NLSs4, >, S5=DEC=74 11126 EKM 188 és,



EKM 10=DEC=74 09:32 24717
old NSW document

This is the second of the documents from Bill CArlson,



EKM 10=DEC=74 09332 24717

old NSW document

-O-




EKM 10~DEC=74 093132

NSW Implementation Plan

PREFACE

As Military systems become more sophisticated and complex, the
development and maintenance of computer software is pbecoming
increasingly critical to the Air Force in terms of cost, reliability,
and development time, This project addresses these issues by
developing for cperational Commands a totally new approach to
software development, This appreach is based on provyiding
programmers and documentors with continuous access to a shared
interactive facility which is completely separate from the Command’s
production hardware and is specifically designed for software and
documentation production, This facility contajins interactive tools
running on several different machines and working together through a
computer network with a uniform user interface for accessing and
controlling the tools, Most of the software byilding process is
performed by tools running on the most appropriate machines, only
the actual execution of the software being developed need be ruyn on
the production machine or a copy of that machine,

Developers of software destined for many different Production
machines are thus able to share the tocls available §n the central
facility, Each tool addresses a larger audience and users are able
to pieck the pest tocls available rather than being restricted to
those whieh exist on their production machine, This wider audience
and freedom of tool location make possible the creation of a
competitive commercial marketplace in which private industry, with
its own risk capital, produces those tools which it feels are
economically viable and whose cOsts can be recovered by usage
charges,

The first yvear and a half of this project is aimed at providing the
basic system for accessing and coordinating tools and a useful, if
limited, initial set of tools for two selected Air Force programming
centers to demenstrate the viability of this approach to both Alr
Force ysers and potential industry tool vendors, This first phase
will pbe supperted entirely by the Alr Force Data Automation Agency
and ARPA, The later phases of the project will extend the
availability of the facility to a wider set of Air Force users and
will allow and encourage the incorporation of tools produced by
private industry,

Duyring its early stages of usage, the facility will address the cost
and development time aspects of the Alr

Force's software development problem by providing a continuously
avallable interactive facility for programmers and documentors,
Later, as a more conmplete and sOophisticated set of tools gets
incorporated into the facility, improvement of software quality and
further cost reduction should be possible,

24717




EKM 10«DEC=74 09:32

NSW Implementation Plan

OUTLINE

Ve

VI,

VIii,
VIiiz,

IX,

Introduction

Long=Term Objectives

Background

A, Felated ARPA Projects

By, PRelated Air Force Projects
short=Term Implementation

A, Summary of Shorte=Term Objectives

B, Discussion of ShorteTerm Opbjectives
Cy Size of Initial Demonstration

D, Management Plan

Projected Actions to Achieve Long=Term Objectives
A, Administration

B, Tools
C, Framework
Budget

A, Minimum Budget to Meet ShorteTerm Objectives
B, Desirable Budget Items

Projected Benefits

Scheduyle

A, Milestones

B, Projected Expansion of Number of Users
Attachments

Qutline

24717

ga



EKM 10=DEC=74 09332

NSW Implementation Plan

' Introduction

I, INTRODUCTICN

This project is a joint effort by the Alr Force Data Automation
Agency (AFDAA) and the Department of Defense Advanced Research
Projects Agency (ARPA) to expedite the construction of computer
software within DOD, The software production process includes such
varied activities as problem analysis, system design, coding, testing
and depugaing, project control and accounting, documentation, and
release and distribution of completed systems, Automateéd support can
increase the efficiency of many of these activities, By doing the
actual coding eneline and using an editor which understands the
strueture of the programming language, programming standards can be
enforced and cdetalled program documentation prepared at the same
time, Testing and debugging are simplified if the programmer can
step through his progranm one=line, interactively examining and
changing the values 0of variaples, and even chanaing the flow Of
control, Test data generators and statistical tools which measure
the time spent executing each part of the prodram help managers
guarantee that the product is thgroughly tested, The preparation and
distripution of system documentation can be expedited by text entry
and publication capabilities which are not very different from those
required to automate office and administrative functions unrelated to
pregramming, Most of these tools are well understoody they exist in

. various combinations and with varying quality on a number of computer
systems, But because tools are for the most part not easily
transferable from one hardware system to another, economics,
contractual barriers, and local scheduling priorities may force
programmers teo program with essentially no assistancCe,

With the exception of testing before the product is released, there
{s N0 reason wny the target nardware must be used fOr program
development, In fact, program development is a separate activity
which should not be constrained by the same hardware restrictions as
a production pregram whieh will run at many sites for a long period
of time, A common commercial practice now is to use a large general
purpose computer to compile and cenerate object code to run on
miniecomputers, An extension of that concept is needed so that
programmers canp use, through a common system, any available tool, be
it an editor, compiler, test data generator or whatever, regardless
of the specific hardware the tool executes on, Computer networks
make such a cencept feasible,

This project proposes to construct an integrated collection of tools
which expedite tne software production process, Each tool will be a
program (or pregrams) which executes under one of the
hardware/operating systems connected to the Advanced Research
Projects Agency Network (ARPANET), A software system, called the
Framework, will be constructed which provides a consistent interface
. to these tools and centralizes the accounting for thelr use, The set
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of tools, together with the integrated interface, appropriate
accounting and maintenance arrangements, and facilities which allow
managers to control the use of tools and files, will be called the
National Software Works (NSW,y,

To purchase and incorporate all desirable tools inte the NSW would be
very expensive, A large organization would be needed to examine all
candidates, choose the most desirable ones, identify deficiencies,
and fund the cdevelopment of specific tools to satisfy the
deficiencies, Instead, the success of the NSW depends on creating an
open marketplace whiech will encourage vendors, on their own
initiative and with their own capital, to incorporate new and useful
tools into the environment, The Framework will have clearly
documented procedures by which vendors can add new tools, After a
vendor installs a tool and publieizes it, each user (or user
organization) will decide how much to use it and pay a charge
proportional to actual use, The NSW will incluyde a catalogue which
informs both users and potential vendors of existing tools and their
costs,

There are two key yncertainties in this project, The technical
uncertainty i{s whether the Framework can be designed so that there {s
no practical bound on the number of users who can be simultanecusly

‘ interacting with the system, The NSW is to centralize accounting and
contrel of files, Sufficient parallelism, backup, and recovery must
be designed into the system so0 that reliability is no worse than if
each group of uysers were to be oOperating its own computer, The
management uncertainty is whether the NSW can he made sufficiently
attractive to vendors tec provide users with real chojices among
competing tools,

Recognizing these yncertainties, the project has been organized as a
collection of interrelated subprojects, or tasks, where each task
will produce something of intrinsic value, The cholce of tasks to
bring the NSW to @ point where vendors will want to supply tools is
discussed in cdetall in Section IV, the Short=Term Implementation
Plan, Because the pleces of the NSW are themselves valuable, the
risks of a catastrophic failure are small, On the other hand, if all
tasks are completed as expected, the integrated system will guarantee
that every Alr Force programmer with access to the NSW has the use of
the best available tools to do his job,

24717

12

13

14




EKM 10=DEC=74 09132 24717

NSW Implementation Plan
. : Long Term Objectives

II, LONG TERM OBJECTIVES

The long range goal of this project is to develop a powerful,
integrated software production facility which will enable the
development of less costly and more reliable software systems which
are adequately documented, Specific objectives are toi

A, Allow scftware development aids (tools) to eXecute on machines
on which they run best, independent of the particular piece of
hardware (target machine) for which the program is being
written, Such a concept has two fold power, First, the
syvstems programmer will be able to bring to bear on his
problem the most appropriate tool or set of tools, regardless
of what i{s implemented on his local machine, Second, the tool
designer will be able tc develop his tool primarily te run on
the machine most suited to do the job, instead of worrying
about being able to transfer it to a miriad of different
machines, Thus, instead of designing for the lowest common
denominator, he will be aple to take full advantage of the
special powers of his particular tool bearing host, allowing
better tools than ever before feasible,

B, Provide a consistent interface to tools including the

. aytomatic transfer of files as pnecessary for use and storage,
so that it is reasonable, from a training and human factors

standpeint, to use the powerful tools residing on several

dlfferent hardwaresoperating systems in the course of a single

project,

C, Make tools available on a usage basis and decentralize the
decisions of what tools to use for a particular problem,
reducing the cost of ysing advanced and speclalized tools and
making them more economically attractive to both the developer
and the user,

D, Decentralize the decisions of what tools to include, making
the NSW act as a competitive marketplace, with the competition
spurring the development of better tools at lower costs,

E, Drovide the project manager with much tighter controls over
his software projects by providing accesgs control mechanisms
which will adhere to policies set by the project manager,These
pelicies typically will specify who may access and/or change
which medules, what crosschecks must be carried out whenever a
moedule is changed, and what consequent actions are reguired
for each change,
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III, BACKGROUND
A, Related ARPA Frojects

The NSW incorpecrates products of other ARPA research programs, some
complete and others on=going, While this approach results in an NSW
budget which is a small fraction of what it would cost to achieve the
objectives from scratch, it has the disadvantage of requiring
coordination with constituencies whose uses for the produycts, and
therefore their priorities for development, may differ from theose of
the NSWw, Three components of the NSW will be either partially or
completely funded by other programsi the £iling system, the
intercomputer commuynications protocols, and the user interface, This
plan assumes that ARPA will coordinate the various programs in such a
way that the interface between these three components and the rest of
the NSW will net change drastically during the development program,
Each of the three components is discussed in greater detail in the
remainder of this section, Because they should contribute to the
overall performance of the NSW, ARPA projects investigating computer
security and network reljability are also discussed,

i1, Flling System

For its filing system, the NSW will use the Datacomputer which is
being developed by the Computer Corporation of America (CCA) feor
ARPA, The Datacomputer will proyide controlled access to mass
storage devices with capacities in the range of a trillion bits, It
i{s a very large data management system running on a dedicated PDP~10
computer, The Datacomputer’s access mechanisms control the sharing
of information among processes executing on different hardware and
under different operating systemg, Network traffic is reduced
because processes can reguest logical subsets of files, An initial
version of the Datacomputer software, operating on conventional
disks, is running at CCA in Cambridge, Ma, An Ampex Tertiary Storage
Device will be installed at CCA in JULY 1974 and will be integrated
with the software, A different tertiary store, manufactured by
Unicon and located at the NASA Ames Research Center in California,
will also be centrolled by a copy of the Datacomputer software,

2, Intercemputer Communications Protocols

The ARPANET has a hierarehy of rules, or protocols, for intercomputer
communication, The lowest level protocols inveolve rellaple message
exchange between ARPANET Interface Message Processors (IMPs), At
higher levels, the protocols are concerned with functional
interactions between the operating systems of computers attached to
the network, or between programs running under those operating
systems, For example, there are protocols by which a program running
in one machine can log inte another machine and initiate a program in
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it, There are protocols by which one operating system requests
another to transfer a file across the network, The NSW Framework
development recuires new ARPANET protocols to be defined, The
protocols are discussed in detall in Attachment 2(see note B at the
pack) which is the propesal from Massachusetts Computer Assoclates to
build the Framework Executive, The ARPA Network Working Group is the
organization which defines standard function oriented protocols,

3, The User Interface

ARPA has substantial current research studying manemachine
interaction anéd human interfaces, The NSW will initially have only a
simple interface which allows a user tec specify a tool and the files
it will usey initially each tool builder must provide an interface
for all interactions required by the specific tool, The longer term
goal is to simplify both the user’s interactions with the NSW and the
construction of the tool by providing a uniform way to initiate a
tool, communicate with it, get help like determining what options are
currently available, and examine the toolfs results, The term
"FronteEnd" is frequently used to refer to such user oriented
subsystems, Attachment 3 is a discussion of the Kind of Fronte=End
which may eventually be prodyced by the other ARFA projects, and can
then be integrated into the NSW,

4, Computer Security

ARPA has a current research program in computer security, The TENEX
operating system, under which the NSW Framework Execuytive and the
Datacomputer software will both operate, is being made more secure,
ARPA is a;so looking specificajly at the security of the
Datacomputerfs access contro)l mechanisms, Because the NSW
centralizes access to so much information, privacy and security
considerations are crucial, The NSW shoyld be a major beneficlary of
the computer security research progranm,

S, ARPANET PReliability

ARPA is continually striving to improve the reliability of the
ARPANET, This work is directed both at improving the reliability of
the individyal components and at providing redyndant data paths which
give the overall system higher reliability than the parts taken
separately, Since the NSW cannot be more rellable than the ARPANET,
it should derive sybstantial benefits from this program, 1Its design
already has incorporated technigues for dynamiec reconfiguration to
utilize availakrle components,

B, Related Air Force Projects

At the present time, six Air Forece organizations have Terminal
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Interface Message Processors(TIPS) which give them access to ARPANET
host computers from remote terminals, The USAF Rande Measurements
Laboratory at patrick AFB, Florida is the managing agency for the
ARPANET commynications service, A summary of ARPANET use by these
organizations is contained in Attachment 4 ,

Air Force Systems Command currently has a plan to link AFSC computers
with the ARPANET, In the first phase, which is scheduled to be
completed in July, 1975, three CDC6600 computers will be established
as ARPANET hosts, The AFSC long=term plan calls for the
investigation cf & common network command language, accounting, and
automatic resource sharing and f£ile transfery but the budget does not
include funds for those efforts during FY75, sSince the NsSW will
address those problems during FY75, these plans complement each
other,

RADC has indicated an interest in installing its Multics and GCOS
machines as ARPANET hosts, Any addition of government owned
computers to the ARPANET makes the NSW more viable by increasing the
number of ayailable tools, and makes the NSW More necessary by
proliferating incompatible login sequences, accoynting systems,
£iling systems and command languages, AFDSC is especially interested
in having access to an AF owned unclassified Multics system,

whe
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SHORT=TERM IMPLEMENTATION
Summary of Short=Term Objectives

1, Five to ten personnel at the Air Force pata Services
Center(AFDSC) and another five to ten at the Alr Force Data
Systems Design Center(AFDSDC) will be trained to use the NSW to
prepare and publish administrative=type docyments,

2, AFDSC and AFDSDC personne]l will gain experience using the
ARPANET to manage a projeect by communicating and preparing
correspondence for this project on the network,

3, A mechanism will pe created for taking documents from the NSW
and publishing them on the Linotron at WrigntePatterson AFB, Ohio,

4, Reliable access to the ARPANET and the NSW will be established
for terminals located at AFDSDC anmd AFDSC,

5, A Burroughs B3500 at AFDSDC will be connected to the ARPANET
as a user hest, A hardware/software interface will bpe developed
to allow entry of jobs from the net,

6, The foundation for the open=ended marketplace system will be
lajd by constructing a Framework and incorporating the above
doeument preparation, publication, and message passing tools
(items 1,2, and 3), This is the primary goal of this phase and
will allow the evaluation of the concept and Lf the results
indicate, the implementation of a full scale prodyction version of
the NSW,

Discussion of Short=Term Objectives

The first phase of the NgW consists of three parallel tasks: bulld a
skeletal Framework, incorporate a few tools to demonstrate the
concept, and cenneéct one AFDAA computer to the ARPANET, For each

tas

kK, alternative implementation choices were availaple, but all

three tasks are pecessary parts of the overall plan,

1, ©Skeletal Framework

The key to the NSW is a software system which acts as a Framework
onto which an arbitrary number of heterogeneous tools Can bhe
attached, It will represent a small part of the total system
cost, but the NSW cannot operate without it, Therefore, the
Framework development must begin immediately, Attachment 2 i{s a
proposal frem Mr, Stephen Warshall, president of Massachusetts
Computer Assoclates, to byild a skeletal version of the executive
(and control) portion of the Framework, Mr, Warshall identifles
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the functions to be performed by the Framework Executive, It will
be connected tO the user interface portion of the Framework and
the rest of the NSW through welledefined interfaces,

A major issue regarding the Framework Executive ig what hardware
and operating system {t is to be built under, The PDP=10 with the
TENEX operating system was chosen for the following reasonst

a, A PDP=10 with the TENEX operating system is a
state~of=sthe=art machine for developing interactive
software, There are many TENEXs on the ARPANET, and thelr
implementation of network protocols is the best avallable,

b, A single Muyltics system, the one at M,I,T,, is avalilable on
the ARPANET, It provides necessary operating systenm
flexibility, but the machine i{s heavily loaded and the
netwerk protocol implementation is not as advanced as that
of TENEX,

e, Other machines on ¢he ARPANET lack both the TENEX operating
system’s flexibi{lity and its standard and welle=develcped
network protocol software,

Thus, the NSW Framework Executive should be deyeloped to operate
under the TENEX operating system, Note that use of TENEX for the
Framework Execuytive does not restrict the cholice of machines on which
tools will execute,

The first Framework Executive will be skeletal in the sense that
project control capabilities will not be fully developed, and in the
short term no attempt will be made to balance the load on
interchangeable resources, The initial Framework is expected to
underge an extensive tuning phase to improve efficiency and response
time during the demonstration period, Although functional
correspondence to desian specifications is planned for the initial
system, the system is complex enough, different enough from existing
systems and patterns of ysage, that no sych guarantee can be given
now concerning performance specifications, Considerable eneray is
expected to be spent tuning the system once these issues are better
understood and the bottlenecks and inefficiencies discovered,
However, it shculd not be considered a prototype, as the initial
version will be expanded and modified to produce more advanced .
versions,

2, Initial Tools
The first tools to be added to the NSW must be chosen with care,

Their current availakbilitv on the ARPANET is equally as important
as their usefulness to AFDAA, To minimize the potential loss

w10e
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associated with a failure of the Framework development, as little

money as possible should initially be spent developing software

which depends on it, Thus: as explained below, document

preparation, program editing, and remote jop entry capabilities

have been selected as initial gealsy) while compilation, debugging,

and project management tools were not, 35b

a, Burreughs B3500 pregramming tools which would execute on a
largesscale ARPANET computer were considered, Final
testing must take place on the target machine, so a B3500
at AFDSDC would have to be placed on the ARPANET, The
most desirable tools, such as a crossecompiler which runs
on a larger, faster machine on the net and produces B3500
object code, do not exist and would have to be deyeloped,
The conhclusion was that the actual compiling and testing
of B3500 COROL preograms i{s not the best short=term
objective for the NSW, However, centralized tools for
program creation and editing, file management (through
Framework Executive capabilities), and remote job entry to
the B3500, will be part 0f the initial systenm,
pdditionally, AFDSDC should have some Burroughs B6700 time
on the ARPANET so0 it can investigate using B6700 COBOL for
preliminary syntax checking and testing of B3500 programs, 35b1

‘ be Coding and testing of Honeywell H6000 COBOL programs was
rejected as a shorteterm goal, No GCOS machine is on the
ARPANET, so0 to do H6000 programming requires placing an
H6000 on the Net and the procurement or development of the
necessary tools, 35p2

¢, The project control facilities of the NSW Framework will
contain a centralized record of each project®s status and
historyt what programs and data exist in the project’s
files, where they came from and when, how they relate to
one another, and so on, Preject management tools will
eventually be one of the strongest components of the NSW,
But for them to work, most of the project must be
developed on=line, Until the NSW i{s populated with
sufficient topls, the project management facilities will
not have enough information to adegquately control the
behavior of programmers, The initial Framework
development will incluyde only primitive validation and
access control proceduyres, and simple accymulation of
accounting information, 35b3

d, Tools to prepare and publish documents already exist on the
ARPANET, A substantial fraction of AFDSDC resources are
deveoted to the pupblication and distripution of manuals
. documenting standard Air Force data systems, At the same
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time, AFDSC is heavily involved in automated
photocomposition systems, and has on=going projects to
investigate new ways to provide text processing support to
Alr Staff users, Thus, document preparation and
publication tools satisfy the dual eriteria of
avajilability and usefylness,

1) ARPA has been fynding the development at Stanford
Research Institute of an on=line text processing systepm
called NLS, Rome Air Development Center (RADC) is also
supporting that effort, NLS is near completion and
ready for operational use and testing, It is avallable
at two sites on the ARPANET,

2) Tre primary disadvantage of NLS is the cost of {ts
photocomposition facility, AFDSC i{s using the Linotron
at Wrightepatterson Air Force Base for
photocomposition, Wrighte=Patterson AFB has an ARPANET
terminal interface, It seems desirable to add a
magnhetic tape to the WrightePatterson AFB ARPANET
interface, and then use the Linotron to publish
documents prepared on NLS, 8imilarly, AFDSDC is
investigating micropublishing, when an Air Force owned

' COM facility is available, it can be used in place of
the commercial COM facility available with NLS, It
must be emphasized that each photocomposer or COM
machine is somewhat unigue, and special programming is
required each time a new machine is to be uysed,

3, Machine Connections

In order to do programming on the ARPANET, the target machine must
be connected, CoOnnecting a New oOperating system tO0 the ARPANET {s
a substantial undertaking which requires a hardware interface and
new software to interpret the network protocols, Attachment 5 is
a8 discussicn of alternatives for connecting a Burrouaghs B3500/4700
and a Honeywell H6000 to the ARPANET, Attachment 6 is a proposal
from Burroughs for the hardware interface, Honeywell submitted
the manual fer the PWIN IMP Interface System (IIS) as the proposed
hardware interface to connect an H6000 to an IMP, Consultants
working for ARPA have suggested other alternatives which seem
preferable and they are being investigated, The first priority
should be te connect a B3500, 1Ideally, work should begin to
connect both the B3500 and the H6000 seo that when vendors are
given the opportunity to add tools to the NSW, they will take both
machines inte account,
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C, Size of Initial Demonstration

A demonstration of the NSW concept, including the executive, a
prototype user interface, and document preparation and publication
tools, is scheduled for July, 1975, An important issue is how many
simultaneous users the system should support at that time, It is

important to de¢ substantive work, but it It is also important not to

disrupt too much on=going work, Between five and ten users each at
AFDSDC and AFDSC seems to be a reasonable compromise, The AFDSDC
users will prepare the documentatiion for an aytomated data system,

AFDSC users prepare correspondence and will use the system to publish

an AF manual,
D, Management Plan

1, ©&teering Committee, There will be a continuing need to
evaluate the progress of the NSW as it develops, formulating new
short=term objectives and initiating new tagks, This overall
planning and policy formulation role will be performed by an NSW
Steering Committee consisting of two representatives each from
AFDSDC, AFDSC, and ARPA, Present members of the steering
Committee are Major Tony Baggiano and 2Lt, Larry Crain fronm

AFDSDC, Majer Jim Lloyd and 1Lt, William Carlson from AFDSC, and

Mr, Stephen Crocker and Dr, Robert Balzer(an employee of the
Information Sciences Institute of the University of Southern

California) representing ARPA, Mr, Al Mayhan is Maj, Bagglano’s

alternate and attends most meetinags,

2, Project Management, It is necessary to have project officers
who will maintain contrel over all aspects of the NSW effort on a

day to day basls, These individuals will make certain that

regular progress reports are presented to the Steering Committee,
maintain cocrdination among the various tasks, identify potential
problems, and propose new short term objectives which further the

overall goals ©of the project, ARPA will appoint one Project

Officer and AFDAA will select one Project Officer each from AFDSC
and AFDSDC, Initially these will be Mr, Crocker, Lt, Carlson, and

Lt, Crain,

3, Project Engineer, Under cuidance of the project managers, the

project encineer will coordinate the technica)l interfaces among
the variocus components of the NSW, review the development of the
tools, frent=end and network connections, and facilitate

communication with industry groups which need to evaluate the NSW
in order to prepare tools for it, Dr, Balzer will be the project

engineer,

4, Specific Tasks, The specific responsibilities for the various

facets of the shorteterm NSW implementation are as followst
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a, Procurement: ARPA has overall responsibility for all
procurement actions, and will select the appropriate
venders, For hardware and software which {s to be
installed at their sites, AFDSC and AFDSDC will assist ARPA
in preparing necessary paperwork and forwarding it to the
contracting office of ARPA’s choice, 38d1

b, Connection of B3500 and H6000 to ARPANET: AFDSDC will have
primary responsibility for taking actions necessary to
install a Burroughs B3500(or B4700) and a Honeywell H6000
as ARPANET hosts, ARPA will provide consulting services as
required, and select vendors for necessary hardwvare
procurements and software contracts, 38d2

¢, Document Preparation and Publication Tool ImMplementation:
AFDSC will be responsible for implementing necessary
software to publish documents from the ARPANET using the
LINOTRON at wWrightePatterson AFB, AFDSC and AFDSDC will be
responsible for formulating in=house training plans to
teach the use of NSW document preparation tools, When user
interface problems are identified, ARPA will work with
AFDSC or AFDSDC and the apprepriate contractor to correct

them, 3843
d, Computer Services at ARPANET Host Sitesi ARPA will see to

it that the follewing computer services are provided; 38d4

1) Accounts for AFDSC and AFDSDC users at ARPANET Host

2)

3)

Sites to investigate avallable software, Known

requirements exist for computer time on the 360/91 at

UCLA and the B6700 at the University of California at

San Diego, The $200,000 budget for computer time is

intended to be divided between this item and item 2, 38d4a

Cemputer time on the hosts to be ysed for document

preparation and publication, Avajlability for up to

five simultaneoys AFDAA users must be gquaranteed, the

mean time to failure must be greater than eight hours,
temporary files should not be lost when the system

crashes, and the overall availability of the system

should be greater than 95% during 0800 to 1800 daily, 38d4p

Computer time for the development and operational
testing of the framework and the Datacomputer, 38d4c

NSW Framework Development: ARPA will have overall
responsibility for the development of @ Framework which
guarantees the longerun viability of the NSW, The four facets
of the system are the central framework, necessary

wld-
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modifications to hosts where tools will execute, the user
interface, and the Datacomputer, The AFDAA Project Officers
will work closely with ARPA in this effort, 3ge

f, Coordination With Other ARPA Projects: One of the real
potentials of the NSW is {ts ability to assimilate the
products of other ARPA funded projects and make them available
to operational users, The Datacomputer and the Management
Systems Technology projects are two which are known to be
relevant to the NSW, The Project Engineer will assist the
ARPA Project Dfficer in determining how best to integrate
these efforts, 38fF

g, Coordination With Other A{r Force Projects: The AFDSC Project
Officer will maintain contact with the project officers for
Air Force projects involving the ARPANET, 38g
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V, PROJECTED ACTIONS TO ACHIEVE LONG TERM OBJECTIVES 39

In the long term, the NSW should become a self=suystaining systenm
which gracefully accepts new users, new tools and new hosts, The
short term plan ocutlined above addresses some of the technical issues
and provides for an early check on the utility of the NSW concept,
but mueh work will remain before the full capabilities of the NSW can
be exploited throughout DOD, It is planned to spend the bulk of the
next year on the short term plan, and develop a plan to achieve the
objectives stated {n Section II at a pace consistent with the
progress and assurance of success of the short term efforts, A
longer term plan with the same level of detail as the short term plan
should be available in December 1974, The following action areas
have been identified for consideration in the preparation of that
plan, 40

A, Administration 40a

A concerted effort will pe made to involve other parts of pDOD, It is
expected that a different form O0f project management will be

necessary in the longerun, and this issue will have t0 be addressed ,

How to implement the usage based charging concept within the

constraints of the DOD procurement regulations is one of the more
challenging preblems, and must be discussed in detail in the

long=range plean, 41

B, Tools 41a

The range of tocls in the initial system will be quite limited,
Additional tocls to populate the NSW will be obtained from three
sources, First, an informational meeting will be held in August 1974 '
to present the NSW concept tp industry and attempt to elicite their |
interest in providing tools on a usage basis, A more formal meeting
at which the gevernment presents the exact procedures for adding
tools to the NSW should be held in November 1974, The hypothesis is
that most standard tools will be procured by this method, A second
source of tools will be the research community, The basic research
offices for the three Services, the AF (Qffice of Scientific Research,
the Office of Naval Research, and the Army Office of Research are
forming a joint committee to guide software research, ARPA has been
asked to join that committee, If contractors use the NSW in the
process 0f developing new systems, and then install the products as
NSW tools, a rapid transfer of new technology to operational
organizations could occur, The NSW’s catalogues would provide an
indication of missing capabilities and suggest areas for development
both by industry and poD, Finally, there will probably be some tools
which do not currently exist, but which could be developed with
little risk ané have high payoffs, Examples might be a cross
compiler from a large computer to small ones or a simulator for a
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proposed computer s0 that the softwaree=first design approach can be
used, An econcmic analysis of each proposal of this type can be
made, and {f it is favorable, a funded development effort can be
initiated,

C, Framework

The initial skeletal NSW FramewOrk will need to be expanded in
several ways, The accounting system must accurately charge for all
resources used so that the marketplace can be created, This will
require close cooperation between the NSW and the operating system of
the tool bearing hosts, The terminal handler, or fronteend, will
become mych more sophisticated and will pegin to act as an assistant
for the user correcting his (simple) mistake, providing tutorial
service, contreling his terminal, remembering previous commands and
reissuing them with or without modifications when asked, expanding
his macros, and maintaining a description of the preferences for
various system options, The administrative control will be tightened
as a better model of the programming and documentation process is
created within the system and more and more of the user activities
automatically provide data for this model, Similarly the validation
mechanisms will become more discriminating as petter categories and
attribute descriptions for tools, files, and users are entered into
the system,

These increased capabilities are beneficial in several ways, Not
only do they directly benefit the users, they facilitate the creation
of new tools bv removing the need for corresponding capablilities
within each tool, and also provide a management aid for industry and
DOD by suggesting areas of the programming and documentation process
which are not adequately handled by existing NSW tools,
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Projected Benefits

The potential penefits from the NSW are enormoys, Each AF
organization can have easy access to tools which run on a variety of
kinds of hardware and uynder many different operating systems,
Installations which have more than one computer system will be able
to easily move files among them over the network, instead of
maintaining multiple copies, When procuring new systems, the
requirements to make them interface with existing tools are well
defined; a hardware connection to the ARPANET and software to satisfy
The only software development tools
which must be replicated for every type of hardware are those
directly related to the creation and testing of object code, The
existence 0f language specific tools which are to be used to produce
code for several operating systems,
shorthand whose output is a COBOL program, will tend to enforce
standardization and machine independence where it i{s possible,

both ARPANET and NSW protocols,

NSW IMPLEMENTATION PLAN page 24

=if=

for example a COBOL editor or
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A,

VIII,

B

SCHEDULE
MILESTONES
PLAN APROVED, INHOUSE EFFORT BEGINS

INITIATE PRCCUREMENT OF AFDSC TERMINALS,
AFDSDC TERMINALS,ANTS,AND IMP

CONTRACT FOR FRAMEWORK EXECUTIVE LET

INITIATION CF B3500 INTERFACE PROCUREMENT
AND INHOUSE PROGRAMMING EFFORT

CONFERENCE CF SOFTWARE VENDORS
SECOND VENDCRS MEETING
PLAN FOR PHASE II1 RELEASED

INITIATION CF H6000 INTERFACE PROCUREMENT
AND INHOUSE PROGRAMMING EFFORT

CONTRACT FOR FRAMEWORK EXTENSIONS LET
LINOTRON PUBLICATICON TOOL OPERATIONAL

DEMONSTRATION NSW BEGINS OPERATION

INITIATE PROCUREMENT OF AFDSC IMP AND ANTS

REMOTE JOB ENTRY FOR B3500 ONLINE

REMOTE JOB ENTRY AND TERMINAL ACCESS
FROM NET TO H6000

projected Expansion of Number of Users

EKM 10=DEC=74 09:32

Schedule

APRIL 74

MAY 74
MAY 74

JULY 74
AUG 74
NOV 74

JAN 75

JAN 75
MARCH 75
APR 75
JuLy 78
JULY 75
AUG 75

DEC 75

Assuming the July, 1975 demonstration is successful, decisions will

have to be made as to how fast to expand the NSW,
paths are adding more users and adding more tools,

The two expansion
The fundamental

technical barrier to the availability of the NSW for continuous
service for large numbers of users is the reliability of the

Datacomputer,

All other NSW software will be written so that

multiple copies can run on as many systems as necessary to handle the

load,

The Datacomputer itself will exist at two ARPANET nodes and

plans are underway for a "mini" version of the system which uses

conventional disc storage,

»]Q=

other barriers to NSW expansion will be
the procurement of additional terminals and PDP~10 computers and the
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connection of new DOD host computers, A reasonable expansion path
might be as fcllows: 51

July 1975 20 uysers
July 1976 60 users
July 1977 200 uysers
July 1978 1000 users 51a

Thus by mide1978 the system would be able to Ssupport all programmers

at AFDSDC plus a substantial number of users at AFDSC and from other
sites, 52

w20m™
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NSW Implementation Plan
. Attachments
IX, ATTACHMENTS

1, Proposed Enhancement of CCA Computer Installation by Addition
of Tertiary Storage,

2, NSW Framework, Massachysetts Compyter Associates, Inc,,
Proposal No, Pe=7«001,

3, Discussion of Possible Long=Term Front=gnd Development,
4, Current Air Force ARPANET Connectees,
5, Interfacing AFDSDC Computer Systems

6, Burroughs Quotation To Supply Equipment To Interface the
AFDSDC System to ARPANET,

NOTE: Not all copies of this Plan will include the attachments,
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Clear (Tty Window) command

when this command is used,
the tty window,

POOH 10=DEC=74 113112

it clears your display window instead of

24718
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Clear (Tty Windew) command
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Weekly charge sheets on Project 3803

I woyld like te hayve a complete set of the weekly project sheets on
project 3803 by Weds, 12/11/74, From here on {n I would like to

receive the project leader copy of these sheets each week when they
come in, This is a written reminder to get this hopefully into your

immediate stack, Thanks, Jake 1




JAKE 10=-DEC=74 11:39 24719
WeekKly charge sheets on Project 3803

(J24719) 10=DEC=74 118393317 Title: Author(s)s Elizabeth J, (Jake)
Feinler/JAKEy Distributiont /SLJ( [ ACTION ] ) MEH( [ INFOeONLY ] )
Sub=Collections: SRI=ARC); Clerk: JAKE;




KEY 10=DEC=74 13135

bootstrap 11 procedures

The following picture represents the flow controel to compile, link
and get ready for lcading programs on the pdp~ii, Capital words
represent fource file types, and lower case words represent
processors,

The MACN1i path (MACNi1i{ source compiled by macnii compiler producing
0OBJ files which are linked by Inkxii producing LDA files which are
bound by binder also yielding an LDA file which is input to unbind
which yields an ABS file) will only be used by us for generating new
versions of ELF,

Source programs written in either PAL11X or L1011 are compiled by the
appropriate compiler and REL files are produced, These REL files are
then linked using the TENEX loader, produycing a SAVE file, This save
file is then processed by the savbin program which oytputs an ABS
file, This is where you stop if you are only interested in running
stande=alone pregrams on the 11, i{,e,, programs that 40 not run under
ELF, 1If this i{s not the case, then the resulting ABS file must be
processed by abslda to yield an LDA €file that can then be bound with
ELF and subsequently unbound, by unbind, to yield an ABS file that
can be loaded in the 11,

Regardlesgs of how the final ABS file is arrived at, it myst be called
<ELF>11PGM,ABS to be loaded, in the 11, by our bootstrapping
precedures,

paliix loader saybim
SOURCE wwewewemwd REL weveasswad SAVE wecewwwe=d> ARS

11011 loader savbin
SOURCE swweuvewnd REL swvwasesed SAVE eevecaened ABS
/
abslda /

\
macnil inkxii \ binder unbind
SOURCE wwemwswswd UB]) cerwae=ad LDA wesswewed DA seamewewmed ABS
The bootstrap loading sequence is as follows!
key in on the 11 the bootstrap loader

run the pootstrap loader to read, from the tty tape reader, the
absolute loader paper tape

run the absclute lcader to read, from the tty tape reader, the ELF
loader paper tape

The ELF loader will start itself up, send a *C to the 10, log in as

24720
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pootstrap 11 procedures

user ELF, start the 10 program C1011, and will then work in

conjunetion with C1011 toe load the program <ELF>11PGM,ABS, The

program <ELF>{1PGM,ABS will start automatically i{if the load is

successful, After the lpad is dgone, C101) will detach (necessary so

that the 11 doesn’t see the logoff messaqge) and then log itself out, 7
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Line at a Time Terminals

Has anyone tested your suggested solution to the line at a time
terminal interaction mode on a real 2741 7
-.jon.
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Line at a Time Terminals

(J24721) 10=DEC=74 15153313 Titlet Author(s): Jonathan B,
Postel/JBPy Distribution: /CHI( [ ACTION ] ) » Sub=Collections:
SRI=ARC) Clerk: JBP)




JAKE 10=DECw74 173145 24722
Identification subsystenm

The ldentification subsystem does not seem to be loadable, Was this
program not breought up with the new system, Also, how about all the
other NIC programs that just were just upgraded = d0 they run or not? 1
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Where to send help stuff

Let me know i{f there is anvthing funny with this message, I sent it
funrecorded?’, I dn’t know what happens in this case,

24723
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Where to send help stuff

The proper ident to be sure help suggestions go to the right people
(currently just me), is the group ident "HELP", 1
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. Proposal ISU 74=253 NLS Workshop Suppeort for AFAA

A,

B,

I INTRODUCTION

Brief scope statement

The purpese of this proposal is to request support for cContinued
use of kncwledoe workshop technology developed at the Augmentation
Research Center by the Audit Agency (AFAA), The service would be
used by those AFAAwselected people who are willing to undertake
exploratery use of knowledge workshop techniques through continued
use of the onw=line system (NLS) at Office~i,

The suppert is recuired for two activities: computer services and
technjical services,

The cemputer services are being supplied through the ARPANET to
geographically distributed user groups from the computer
facility maintained and operated by Tymshare, Inc under a
subcentract with ARC, As prime contractor, ARC handles all
service subcontracts,

The technical services provided by ARC personnel have the
following objectives:

Maintain and update the "utility" version of our application
software (NLS),

Support the user groups in learning how to use these tools,
Descriptions of the applications being suggested for exploratory
use are civen in a paper by Engelbart, Watson, and Norton (3] and
in an earlier paper by Engelbart [2], Copies of these documents
are included with this proposal as Attachments A and B,

Craeanization of this Proposal

This propocsal is divided into twe parts, each of which is breken
down intc several sections,

Part Cne is the Technical Proposal, covering the proposed work
and its backqround and context,

Section I is the introduction.,

Section II is a summary outline of proposed project
activity,

Part One==Technical Proposal [2]
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section III i{s an extended discussion of proposed project
activity,

Section IV is a 1ist of selected references,

part Two centains the Contractyal)l Proyisions, with sections
covering such topics as estimated time and charges, reports,
contract form, acceptance period, and a cost estimate with
supperting schedules,

The Attachments contain additional supporting material,
C, ARC*s "Community Plan®
Introduction

ARC is a onew=oraganization community of researchers and systenm
develeopers, supported by several different contracts, The
research and development activities of ARC are aimed at
exploring the possibilities for augmenting individuals and
groups in the performance of kKnowleddge work with the help of
computer aids, These ajids range from off=line patch to on=line
‘ reale=time, Exploratory development and operation of
augmentation systems have been our supstantive work,

ARC*s Research and Development Strategy

A new stage of application has now been established with the
first year of Workshop Utility service almost completed, We
are involving & wider group of system users so that we can
begin to transfer the results of our past work to others, and
sO that we can obtain feedback needed for further evolution
from wider application than is possible in our Center alone,

We have been providing workshop suppoOrt Seryice to selected
groups who are willing to take extre trouble to be exploratory,
but whot

1) are not necessarily oriented to peing workshop system
developers (they have their own work to do),

2) ecan see enough benefit from the system®s application and
from the experience of trying it so that they can Justify
the eXtra risk and expense of being "early users," and

3) ec&n accept our assurance that reliability, systenm
stability, and technical application help will be available
te meet their conditions for risk and cost,

. Establishment of a Workshop Utility and promotion of the type of

Part Onew=sTechrical Prorosal (3]
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service work proposed herein are part of ARC’s long=term
commitment to pursue the continued development of augmented
knowledge workshops in a pragmatic, evolutionary manner, Note
that our last few vears of work have concentrated on the means for
delivering support to a distributed commuynity, for providing
teleconferencing and other basic processes 0f collaborative
dialogue, etec,=~conscliously aiming toward having experience and
capabilities especially applicable to support remote and
distributed groups of exploratory users,

Part One==Technical Proposal [4)
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IT SUMMARY OF PROPOSED PROJECT ACTIVITY

The proposed project work will include:

Providing training to AFAAe=selected users as appropriate in the
use of Display NLS (DNLS), Typewriter NLS (TNLS), and Deferred
Execution (DEX) scftware subsystems,

Providing technica)l assistance to an AFAA=selected "workshop
architect" in the formylation, development, and implementation of
auyamented knowledge work procedures within user groups,

Providine appropriate terminal eguipment for AFAA use as mutually
found to be necessary,

The technical assistance will include help in the development of NLS
use strategies suitable to the client’s environment and procedures
within its croganization for implementing these strategies,

The service will also include the availability 20 hours a day, 7 days
a week of Werkshop Utility service via the ARPANET from a PDP 10

. TENEX system operated by commercial facility management, This
expanded schedule is offered in response to reguests from users,

Part One==Technical Proposal [5)
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II1 EXTENDED DISCUSSION OF PROPOSED PROJECT ACTIVITY

A, Dbjective

The objective of this effort is to work with AFAA personnel in the
mutual development and use of procedures, methedology, software
features, and other on=line tools; and in the training of users in
NLS that will allow their exploratory use of our Workshop systenm,
This objective has the following key components:

1) PBuilding an AFAA usSer group whose members will find real
value in applving the service, and whose participation will
contribute to AFAA research goals both directly (by making the
users’ AFAA=related activities more effective) and indirectly
(by accelerating the matyration and acceptance of aygmented
knowledge workshop technigues),

2) Developing ARC’s knowe=how and capability for integrating
innovation with new=development transfer,

B, Background

. The Augmentation Research Center has developed, over a peried of
years under government sponsorship, a general=purrose interactive
augmentation system centering about what we now call an "Augmented
Knowledgce Workshop," abbreviated below as "Workshop," The goal of
ARC’s work has been to evolve a prototype Workshop syster that
will significantly improve the performance of individuals and
teams engaged in knowledgeework activities, where the Workshep
"system" involves daily use of coordinated tools, procedures,
methodolcgies, and languages,

For further background discussion, see [2] and (3], and the
references in Section IV,

While the discussion in Attachment B is oriented toward
communities of discipline or mission oriented users, the same

types of services and knowledge workshop orientation apply to
individuals and groups of workers in a lecal environment,

Part One==Teehnical Proposal (6]
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C, Scope eof Proposed Work
Introduction

The types of workshop Services that we are peginning to support
at varying levels of capability are described in (3) under the
headings!

Cellaporative Dialogue

Decument Deyelopment, Productioen, And Contrel
Rese&rch Intelligence

Community Handbook Development

Cemputer=Based Instruction

Meetings And Conferences

Cemmunity Management And Organizatioen

Special Knowledge Work By Individyals And Teams

pur present capabilities in the above areas are briefly
indicated in [2) and (3], For each area, there is an immediate
applicability of the basic NLS provisions for composing,
modifying, studying, publishing, and collaborating, and we have
additional special provisions specifically supporting almost

. every area,

Technolegy Transfer

Wwe are beginning to transfer technology from our local group of
experienced users to a wider group of inexperienced,
geooraphically separate users, This technology consists of
on=line software capabilities; a coordinated repertoire of
on=linerassistance tools) associated concept and language
additions dealing with the tools and with the information
organization and tagk processes assocjfated with their use and
new aspects to intragrouyp organization and working methodoloagy,
Training a group in these new matters is necessary to the
transfer; and to help Others learn to train people in the new
technelody requires a transfer of the additional technology
used to sypport the training,

For any group Of users we expect evolutionary growth ©of their
Workshop service application, in both guantity and range, This
growth will take guidance and support of the sort that in the
commercial computer world would be cffered by the applications
specialists and "systems engineers,"

Services ODffered

‘ The proposed wWorkshop Utility service consists of two

Part Dne==Technical Proposal (7]
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componentss computer support and people support, We discuss
these components in detaill below,

Computer Services

The Underlyving Computer Service Support

Starting the second vear of service (Januyary 18, 1975),
we are offering a Workshop Utility version of ARC's
on=line system (NLS), serviced over the ARPANET, at least
20 hours a day, seven days a week, NLS features are
described in the documents listed in Section IV,

This service is provided by a computer system operated
and managed by a commercial timesharing utility company
rather than from a system directly operated by ARC, There
are twe important reasons for this arrangement:

1) A commercial firm nas the experlence, facilities,
leverage on vendors, and redyndant eguipment that make
possible more reliable service than can be produced in
a4 research and development environment,

2) It will be possible to expand the service in a
more flexiple manner in increments of whole cor partial
machines as usage Qgrows,

Service Partitioning

We are now using a "group allocation" scheme for
partitioning on=line access and service ameng groups of
users, This guarantees each group its fair share of
access to system resources while preserving both adequate
responsiveness and independence for each group to plan
its own usage loading, During this coming yvear, we plan
to further develop the resource allocation system,
working toward allocation of central processing unit
(CPU) time, rather than login access,

File Privacy

The Workshop Utility provides the necessary standard
TENEX software and facility operating procedures to
ensure some privacy of file access, In addition,
uyserwcontrolled NLS privacy features allow useful
dialogye attended with flexible privacy restrictions,
However, it is important to note that the visibility and
avajilability of planning information and other recorded
dialegue in ARC’s currently open Journal System proyide

part One==Technical Propesal (8)




JCN 23«DEC=74 21310 24724
'Proposal ISU 74=253 NLS Workshop Support for AFAA

some of the more significant potential of our Workshop
system,

We assume that ARC on=line=service personnel may
cccasionally have to access clients® uyser files (at a
client’s reauest only) as required from an operational
standpoint; however, other users of the Workshop Utility
service will be denjied read, write and list access to a
client’s files, unless he specifically releases files for
general use,

People Support Services

We are still learning about the amount and nature of people
support services that a successful Workshop Utility needs,
particularly in the direct client support category, The
levels specified in this proposal seem to us to be minimal,
Charqges for suech service will be made as delivered to each
client,

Overhead Services

‘ The entire operation, including the interface between the
Utility and the clients, needs competent administratien,

Documentation of the basiec user features of the systenm
and of their application technigques needs to be complete
and will have various specia)l versions taijored for
particular types of users,

The version of NLS that runs on the Utility needs
majintenance and quality assurance, A systematic means is
peing previded for features found useful in the
development version of the system to be integrated into
the version running on the Utility, This includes the
handling of user feedbhack, a significant effort on the
part of ARC Utility staff, providing service to users and
impoertant input to system builders,

Clerical support of various types is needed,
Direct Client Support Services

pur clients’® users must be trained to varying levels of
competence, depending upon the nature of their jobs and
the tasks they perform, New procedyres and methods will
have to be developed and learned to allow effective use
‘ of the system in thelr working environments, Specifying

Part One==Technical Proposal (9]
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these procedures will require help in analyzing the
group’s needs and present operations,

Therefore the following types of necessary services will
be provided,

Assistance in training Utility clients to make
special use of the svstem f0r applications that are
peculiar to their user environments,

Assistance to Utility clients in developing related
documentation, procedures, records, and methoeds as
needed locally to suppert their specia)l use of the
system,

Help for the above areas will come in several formsi

Sessicns at SRI for training and applicationssystem
design,

Temporary residency of SRI personnel at client sites
to cffer analytic or design help and training,

"Cireuit riders" who periodically visit client sites
to discuss problems, receive feedback on how to
improve the service, and offer trajining or analytic
help,

Part One==Technical Proposal [10)
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Part One==Technical Proposal [11)
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I ESTIMATED TIME AND CHARGES

It is propesed that the work outlined herein be performed during a
periocd of twelve months commencing 18 January 1975,

The proposed project will result in Workshop Utility service being
made available to cffices selected by AFAA,

The costs 0f the total Workshop Utility service will be accounted
for separately by the Institute, with the amount charged to AFAA
under this contract being determined as a proportion of the total
common cost of the Workshop Utility operation based on its
availability for AFAAw=directed use together with direct charges
for people services as incurred,

We propose to provide guaranteed access to ONe user access
connectien (jobslot) 20 hours per day, 7 days per week, from the
start of the contract period until 17 January 1976,

Pursuant te the provisions of ASPR 16~206,2, attached is a cost
estimate and support schedules in lieu of the DD Form 633=4,

The estimated costs shown in the cost attachment are for the
tota)l Werkshep Utility service operation, Costs eXpected to be
porne by AFAA over twelve months are estimated to be about 8§40,000
as shown in the attached cost estimate, We anticipate partial
funding by AFAA to cover FY'75 to be followed by funding of the
remaining FY’76 period as was the case in the current contract,

II UTILITY CCMPUTER SUPPORT SUBCONTRACT
Tymshare, Inc, in Cupertino, California was selected by the Institute
as the Computer Support subcontractor for the first vear of service,
A formal subcontract is being negotiated for continuation of the
service threugh the second service vear,

II1 REPORTS
Because of the suppert nature of the efforts proposed herein, there
will be no technical reports produced uynder this contract, Rather,
documentaticn will be provided along the lines outlined below,

The technical documentation will include:
TNLS and Deferred Execution User Guides and updates

. DNLS User Guide and updates

Part Two==Contractual Provisions (1]
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IV CONTRACT FORM
Because of the nature of the work proposed, it {s requested that
any contract resulting from this proposal be awarded on a
coste=plus=fixed=fee basis,
V ACCEPTANCE PERIOD
This propeosal will remain in effect until 18 Janyary 1975, 1If

consideraticon ©0f the proposal reguires a longer period, the Institute
will be glad to consider a reaquest for an extension of time,

Part Twoe=eContractu&) Provisions [2)
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COST ESTIMATE FOR SECOND YEAR WORKSHOP UTILITY SERVICE

(total OFFICE=1 facility)

Perscnnel Ceosts

Supervision 1000 hrs,
Prof 6867 nhrs,
Teennical 2999 nrs,
Clerical 1000 nhrs,

Tetal Direct Labor
Payrell Rurden @ 29,

0 %

Total Labor and Burden

Overhead @ 107,0 %
Total Personne)l Cost

Direct Costs

Travel
27 trips wWash @ $368 =

8§ 9

936

122 Days Subsistence @ §42,50= 5,185

Auto Renta; 62 days @ 815
Cemmunications

930

Materials and Supplies (tape, paper)
Utility Online Support Subcontract

[ 256k core,

12 me @ § 59,190 = s
Decumentation Costs
Tetal Direct Costs

Total Estimated Cost
Fixed Fee

3 drums, 20hrs/7days

710,280

Total Estimated Cost Plus Fixed Fee

AFAA CONTRACT SHARE: | slot =

See fcllowing Seheduyles,

Part TwoseContractuyal Previsions

)

§1,/

84,337
24,458
108,795
116,411
225,206

16,051

3,000
3,000
710,280

3,997
736,328
961,534

57,692
019,226

40,000

24724
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SCHEDULE A
DIRECT LABOR

Direct labor charges are based on the actual salaries for
the staff members contemplated for the project work plus a
judgmental factor applied to base salary for merit increases
during the contract period of performance, Frequency of salary
reviews and level of merit increases are in accordance with the
Institute’s Salary and wage Payment Policy as published in
Topi¢c No, 505 of the SRI Administration Manyal and as approved
by the Defense Contract Administration Services Region,

SCHEDULE B
OVERHEAD AND PAYROLL BURDEN

The payroll burden rate is based on the Institute”s best
prediction as to financial performance for the calendar year
1975, The overhead rate has been found acceptable by the
Department of Defensgse for billing and bidding purposes for the
calendar vear 1974, We request that these rates not be
specifically included in the contract, but rather that the
contract provide for reimbursement at pilling rates acceptable

. to the Contracting Officer, subject to retroactive adjustment
to fixed rates negotiated on the basis of historical cost data,

Included in payroll burden are such costs as vacation, holiday
and sick leave pay, social security taxes, and contributions to
empleyee benefit nlans,

SCHEDULE C
TRAVEL COSTS

Air fares and car rental rates are established in the current
Dfficial Airline Guide,

Domestic subsistence rates and travel by private autec are
established standards based on cost data submitted to DCAA,

Part Two==Contractual Provisions [4)
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SCHEDULE D
DOCUMENTATION COSTS

Report Ccosts are estimated on the basis of the number of pages
of text and illustrations and the number of copies of reports
to be produced, in accordance with the following rates per

page;

Editing 5 2,83
Corposition 2,66
Coordination ' 72
Proofreading iy b
Illustration 21,92
Press and Bindery ,022 per impression

The following is a breakdown of the estimated cost of report
productiont
Text preparation, 439 pages at § 6,68 per page
(irncluding editing, composition, report

cocrdination and proeofreading) $§ 2,933

Tllustration, 40 pages at § 21,92

per illustration 877

press, binding, and photography for 8,500

printed pages at § ,022 per printed page 187

Total Estimated Documentation Costs § 3,997
SCHEDULE E

UTILITY COMPUTER SUPPORT SUBCONTRACT COSTS
As per SR1/Tymshare guotaton dated 11 December 1974,
Baslic system; ¢ 54,790 per month
RM=10B*s x 2 8§ 4,400 per month
Total § 59,190 per month

Part Two==Contractyal Provisions (5]
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