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This is somewhat incornolete ,nd ~nconB~stant , but is of!erred as 
a start 

, 
I 



) 

) 

) 

.SO J - MAY -71 9 : 09 6256 
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Primitives for stageO FS interface 

open 

Parampters: Docu~ent number 

Identification of requesting user 

Returns : 

success (dOcUme nt on i mmediate ~ccess stora,e and access 
permitted) 

JFN of ohysical file . 

Type of structure document is witnin Physical file 

SID ' S delimiting docmuent structure witnin physical 
file . 

Fa.ilure: 

tailure code: 

nocument does not exist 

11se r does not have access requested to this 
dOcument 

Document is inaccessable at thiS time (e . ~ . 
locked, 1n transit hetween tape and disk or??) 

Oode specifies Which 

Document is not in immediate a.ccess stora~e 

unspecified error 

FailUre messa~e if unsoecified error 

AcceSS ~n!orm~tion if docu men t is not on 1mmedia~e 
access stora ge . 

LOca~10n of physical file. 

lden~ification o£ dOCUment With in file (structure 

1 

lA 

lAl 

lAlA 

lA2 

lA2A 

lA2Al 

lA2A2 

lA2A3 

lA2R 

lA281 

lA2BlA 

lA2B1B 

lA2 B10 

lA2B1D 

lA2B1 E 

lA2RlF 

lA2B2 

lA263 

lA2B3A 

type , SI D's) lA2B3B 
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Fst i ma ted access time 

Functione: 

Locate entry fo r document in master d1rectory , er r or if 
not th~re . 

Check that user is ~llowed requested access to document . 

locate the phvs~cal dOCUment . 

De termine the state and location Of document and return 
appropriate error if not immediatelY acceasaole . 

If immed1atelY accessable , open the file and return JFN, 
etc . 

Locate (see also--Journal , 6928 , 413c : gw ) 

Para~eters: 5TI D or SID of mas ter catalog entry 

Returns : 

5TID or SlD of master cataloR entry for Physica l file 
containing dOCUment. 

SID ls of document in physical file . 

mehbe 1nforflation relainR to availability of physical 
file . 

Functions: 

Give n t mas~er c&talo~ entr YJ this routine follows the 
loca~ion links in the EIB until the master catalog entry 
for the phyaical file is found . 

In doin~ sOJ it makes a runnin~ computation of the 
location of the or1,inal ~ocument in the physical file . 

Any unforseen errors are handled as SIGNALS . 

Re trieve: 

paraMe ters: 

Catalo~ nu mber of document to be retrieved . 

2 

lA2 83C 

lA3 

lA3A 
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lA3C 

lA3D 

lA3E 
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Function code: 

Do not return until docu~ent is retrieve~ . 

Retrieve document in background , and (interruotl 
don ' t interrupt) specified fork when done . {If this 
is nos sible 1n TENEX} 

Returns: 

Succes~: TRUE 

FailuTP 

fALSE 

Error code: 

Document does not exist . 

Document not &ccessible 

Function: 

Locates 1ocument , and returns TRUE if it 15 accesaable 
on 1r.mpdiate access stora~e . 

If document is in transit f r om another retrieval 
request, waits (or sets up back~ r ound process to wait) 
on the completion ot that retrieval . 

otherwise, initiates retrieval of document from stora~e . 

If background retrieval is specified , then a THUr return 
is m aa~ when the reques~ is successfullY made ~o ~he 
backeround system . 

If ~ rea l ~ime re~riev&l is requested , ~hen does not 
return until retrieVal is succeSSfully completed . 

tEIB) En~itv In!nrnation Branch 

EaCh entry in the master catalo~ has a sub - branch termed the 

1018 

101Bl 

10182 

102 

102A 

lC2B 

10281 

10282 

lC282A 

102B? 

103 

lC)A 

103B 

lC3G 

lC3D 

lC3E 

2 

entity information branch . 2A 

This branch contains the information necessary to identifY and 
retreive the physic~l document belon~ing to the ca~alo~ entry . 28 
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The Information contained in this brancn is: 

(1) DOCUMent locator 

Th is is either a link to a a mother document (a document 
of which this document is a part) . or a £la~ in~1cating 

that tnis dOCUMen t is a physical file . 

(2) ~ccess control information 

This 1s 1nrornation indicatin ~ who maY have read and/or 
write ~c cess to the document . 

The re are a number of ways to restrict ana enable 
access, such as passwords, bit tables, etc . 

On e Which seems ~B thou gh it maY be particularly 
gppropriate here is to u~e identlistB 
(see- - ournal,620). o : gw> or <Journal. 6215, O:~W» for 
enaelin" or disabling access to persona or ~ rou p8 . 

(3) Use Statistics 

Us e s~ati!tics m ~y be used 1n the evalua~1on ot 
algori~hns for moving documen~s be~ween secondary and 
~ert1~ry (and any other) storage levels and 6evices, as 
well prov1ct1nK in!orma~1on abou~ system U8ave . 

Included 1n use sta~is~ics are: nUMber or frequency ot 
read/wr1~e accesses; NUmbe r of or frequency of access 
faults: 1n!orma~10n about nature of access (e . ~ . in 
bursts. who, e~c) . 

(4) If dOcUmen~ is a physical tile. then: 

~c c ess copy Phys ical name. 

This is ~he TE NEX file naMe of a copy of ~he file 
which is on readilY acce ssable stora ge, e.~ . disk . 

If there is no such ! access COpy!, the field is 
empty . 

Mas ter COPy infor~at1on. 

TE~EX File na~e . 

Includes device name i£ other than diSk . 

20 
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201A 

202 

202A 

2028 

202C 

2CJ 

20JA 

20J8 

204 

204A 

204A1 

204A2 

2048 

20481 

204B1A 
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version is always a88ume~ to be the most recen~ 
one . 

Address of file . 

Includes reel number if on tace l perhaps taPe 
posl ticn, etc . 

May include a field indic ating installation as 
oart of add.ress . 

Disposition of physical file , e . g . ben~ read/wr itten 
from/to tape , etc . 

It is as~umed that when we begin using stora~e made 
available via the network, each ' stora Ke facility ' 
offered will be treate~ as a new device . 

EstiMated access time . 

An estimate of the time requirea to access the 
~aster copy , inclUding tape mountln" etc . 

204818 

2C482 

2C482A 

2C4628 

2CiL64 

2C485A 
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MoOular Programming System 

Intro~uetion Iby DCE) 

18-0CT-7l 9:25 
Initial outline for MPS Aetivity 

A fUllY developed augmen~&tlon system of a few years hence 
will have a very large repertoire of commandl, represent in, 
a rich vocabulary for eliciting help fro~ the computer 
system. TO experiment meanlngtull~ with anyone sUbset of 
commandS, designed to support a special kind of 
intellectual task, the evaluation must rightfully be done 
within a working environment 1n Which the BUbjects are 
doing all of their associated work 1n the way they would dO 

6259 
Plan 

1 

10 

it 1n the "complete workshop.'1 1&1 

This means that to provide a progressive research 
environment in Which rapid and significant evolution can 
take Place, Bome sort of a "latest thing in Qomplete 
workShops" must be m&intaine~ as a laboratory for each 
experimenter. To maintain ~hi8 in separate installations 
i_ qUite impr.etie.l. 1&2 

The computer network offer~ an important hope here, in 
that it makes it pOSSible for people at ~i.tribute~ 
loca~ions to share a ~late8t ~hing in complete workShOps" 
as an environment for their differen~, specific 
"tool-oevelopment experiments." 1&) 

For several years ARC haS been aiming ~oward an 
experimental future where this Was the way in Which our 
wo r k on augmentation 8y8~em8 would be done--as part of a 
larger community in which many more peOPle than we COUld 
marshal WOUld be working on different tronts (an~ at 
different levels). 

For instance, much of our motiva~ion toward the Dialog 
Support system haa been to facilitate close 
collaboration between such C11atributed 
system-development participants. 

Besides being able to sustain collaborative dialog , the 
particiPants would be much helped if each could view a 
relatively stable system as the background in which he 
experimented with a new tOOl, and if he coUld very rapidly 

la3. 

la3b 

and independently create and mOdify new tool features. 1&4 

our launching of a MOdular programming system was done 
explicitly to serve this en~. When NLS haS been 
mOdularized, it will be pos~ible for instance to permit a 
worker at Utah to be given ttcustodianship" ot a private 

2 
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In1~1al OU~11ne tor MPS Ac~1vi~Y 

6259 
Pl'n 

SUbset at modules pertaining to the manipulation of one 
kind of graphic -data packet 1n our file data nodes. 

He WOuld be given his priVate copies ot the source-code 
files tor these modUles , and COUld add and/or mOdifY 
them at will. His modules can be independently compiled 
by him at any time; and when he wishes to experiment 
with the reSUlting I'new tOOl," his compiled mod ules can 
be linked into the rest at the NLS compiled-code module 
set at run time, perhaps 1n place at some modules that 
the standard version of NtS offers but that he 1s 
re~o1ng. 

TO experiment with his tOOl, he can use it 1n the midst 
ot processes , methods, and information that are part of 
a bUSy (and evolvin,) working life in the whole 
workShOp . 

Each person can ~o hiS private development with minimal 
buraen on the support system, and with maximal 

la5 

105. 

laSb 

protection to the other workshop users. laSc 

The stan~ard-NLS Module Set would be cOntrolled and 
Updated by a central community process, steadilY 
integrating the improvements ot the trial tools as they 
become thoroughly checked out. 

Objec~1ves 

11 Development ot state-of-the-art tools tor system 
evolution 

These tools make up a "MOdUlar programming System" Which 
is inten~ed t o contribute to 

&1 Improved ~eB1gn--modularity 

control structures that encourage modular design 

runtime entities, called processes, correspond to 

la5~ 

lb 

lbl 

lbla 

lblb 

lblbl 

mOdules 1b1b1& 

control is passea a~ong the processes 

control structures that encourage simple intertaces 

processes communicate by ~essages sent over 
"ports" 

bl Improve~ ~ebugl1ng 

3 

lblblb 

lblb2 

lblb2a 

lblc 
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In1 t1&l Outline 

Source langua ge 4ebugging 

Integrated with NLS 

Ct Ease of mOd1f1ca~1onB 

Incremental compilation 

Dynamic linking and s),moolic references 

la-OOT-7l 9: 2S 
for MPS Activity 

Change single moOule rather than relOading entire 
syst.em 

61 Ease of development. 

Make new conf1curation of existing mOdules rather 
than reprogral'll 

Can develOp a library ot modules 

er Effective use of address space 

MOdules relocatable in address space 

Mapped in only as needed, not lo,ded otherwise 

Certain segments may be swapped out Of address space 
and reloaded when next accessed 

Dynamically establiSh and mOdify confilurat1on 

!t Flex1blit.y--frorn "virtuality" of external references 

Modules communicate via ports 

May connect any other module to the port 

May replace any mo~ule by ano~her that satisfies ~he 
interface requirements 

oonnection of ports bind! ~he Nv1rtual facilities" of 

6259 
Plan 

lD1Cl 

1~lC2 

lbld 

lbldl 

lbld2 

lbld3 

lble 

lblel 

lble2 

lblf 

lblfl 

lbl!2 

lblf3 

lD1H 

lblg 

lblCl 

lblg2 

lbH3 

the module to re.l f&cilitie. lblg~ 

The formation of these connections (and thus the 
binding of facilities for the mo~ule' io not onlY 
delayed until run time but ~aY even be changed as the 
mOdule runs l~lgS 

g: Re li&bllity lblh 
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Simpler relationships &n~ dependencies 

Better definitions of interfaces 

Ability to put a module into a test environment tor 
verification 

21 new version of NL! implemented with these tools 

31 development of a library of module8 

41 NLS usable a8 a base for application systems 

S: NLS usable a8 an interface to other facilities 

a: to other local processes 11n the TSS sense) 

to give limite~ parallelism 

bl to remote processes via the Network 

These programs may be 

parts of NLS running on another TEHEX, or 

special facilities available at specific sites. 

6, system eVOlution franch1sinc 

T&ska 

A main Objective of CSES is to allow collaboration among 
distributed sites in the development of large systems. 

The preceeding Objectives are oriented ~OW&rd m&king it 
possible to give a "franchise" to some group to de velop 
& portion of a system. 

1: Modular programming System 

This taSk includee the deeign, implementation, ana 
documentation of a system prov1aing the tools mentioned 
as the first objective for 05E5. 

2' NL5 in HP5 

There will be a minimal redesign of NL5 to be compatible 
with HP5 and a rewritin& of NLS in MPL. 

3: library of mOdules 

5 

lblhl 

lblh2 

lblh3 

lb2 

lb3 

lb4 

lb5 

lb5a 

lb5al 

lb5b 

lb5bl 

lb5bla 

lb5blb 

lb6 

lb6a 

lb6b 

lc 

lcl 

lcla 

lc2 

lc2& 

lC3 
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This envolveB the development of a library of mOdules 
which are u~ed in NLS and related systems. This will 
require a more throUgh 8tUdY and reworking of the design 
of NL! in order to take better adVantage of MPS. These 
~odules shoUld be a8 general a8 pOSSible so that they 
can be used a8 components 1n the deVelopment of other 
systems. complete documentation of each module is of 
course necessary. The development of retrival methOdS , 
standards , etc . for the module library is in the domain 
ot SEAS and DSS. 

4. MPS using NLS modules 

After NtS modules are available, MPS can be modified to 
make use of them in order to access NLS files directly 
for source language debugging and incremental 
compilation. 

S' aPPlications based on NLS/MPS module library 

In order to gain experience using the mOOule library to 
construct systems, some application systems should be 
developed by ARC programmers. 

Thi. will help to point out further generalizations of 
modules and Shortcomings in the organization of NLS in 
MPS. 

It will also be valuable as a test of the facilites lor 
accessing the module library. 

61 development of interface modules 

II mOdules Which alloW the creation of SUbprocesses (1n 
the TSS sense) so that other program8 can be executed in 
parallel. 

b; modules providing interface to remote processes Via 
network 

71 subsets of NLS in parallel operation 

Using the interface modUles developed above, alloW 
certain operations (SUch aB output processor) to be 
executed 1n parallel with normal NLS operation. 

8: subset8 of WLS at remote sites 

Using the interface moaules develope4 above, alloW 
certain operations to ~e executed at remote sites. 

6 
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TheBe will probablY be other TENEX install.tion •• t 
which MPS can be used. 

A "front end" to NLS, providing for interaction with the 
user, Which c&n be used at other si~es Should be one 

lc8. 

goal of this task. lc6b 

9: experiments in franchising 1c9 

7 
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iJ6279) 15-APR- 71 12 : 52; Tit1~: Authoris): Wi11ia~ S . Duva11/ WSD; 
Clerk: WSD; 
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No good t.it.le 

) 
Letts try to have anot.her NLS session soon , OK? 1 
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( J6262 ) 15-APR - 71 15 : 04 ; (Exped ite) Title : 
Author(s ): James C. No rton / JON ; Dis tri bu tion: Hardeman / BAHj Keywords: ; 
Clerk: JO N; 
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Some Journal Changes 

Minor Mo~1!1cations to the Journal System 1 

So me Minor ~odifications have been mad e to the file AUTOJO and 
JNLDEL to permit a better form~tting of messages . lA 

1. Majo r comments directed to all add r essees will now 
appear on a page separate from the header. A modification 
in the procedure setjcomment Was made . lAl 

2 . Page numbering will now begin on the first page of the 
JoUrnal dOCUment. This required some modifications in the 
outpUt Processo r because the PGN directive applied within & 
s t atement and not within a page . Walter now permits 
negative values of PGN . We start printing the number when 
it become s greater than zero. Changes were made in 
Betj~onment and setjwork . lA2 

3 . The number of lines between the a~dress and return 
address on the distribution copy has been increased by 
three in the £ile JNLDEL . 

1 

lA3 
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Initial Baseline Recor~ system 

This file is a ~escription of the initial Baseline Record SYBtem. 
Please note the word initial. This system has a great deal of 
evolving to dO . I would appreciate a lot of dialogue about it . 

The widespread use of the BRS (Baseline Record System) will 
require a fai r sized change in the working methods of almost all 
of us -- which is a painfUl process. Unfortunate l y the BRS will 
be of little value unless it is widely used and worked on . Plans 
that are perhaps VOluminous, but wh ic h are not up - tO-date , are 

1 

very nearly uBeless. 2 

Thus the biggest prOblem with the BRS will prObably be choosing a 
balance between the amount of information people want to have 
aVailable and the amoun~ which people are willing to write down 
and keep up ~o date . 3 

There will be several ~h1n,s asked of people in ~he runni ng of 
the e RS experiment: 

The biggest ~hin~ 1s that everyone is asked ~o invest a fair 
amount of effort in entering and updating information in the 

4 

BRS . hA 

Another is that people who use BRS information make the value 
the information has for them visible to others. This 
visibility could be a motivating force for people to make 
up-tO-date information available . 

Another thing that will be asked (primari l y of me I guess) is 
that the re be a set of tools (Nt! commands mostly) that make 
entering and UPdating information as painless as Possible and 
a set of tools to ai~ getting various views and summaries of 

4B 

the information. 4e 

There are several parte to the BRS : 5 

The Baseline Record which is a collection of branches. Eac h 
branch contains information about one ~t askH. SA 

The conventions for What information is to be kept about each 
task and the fo r mat of that information. 58 

The conventions about entering and updating taSk information . SC 

The tools that aid entering and UPdating information. SD 

The tools that aid in viewing and summarizing the information 
in the Baseline Record. 5E 

1 
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perhaps the comple ted Tasks file(s) should be considered part 
of the BRS . SF 

Perhaps the Needs and Possibilities file(s) should be 
considered part of the BRS . SG 

The current state of each of the parts 1s: 6 

The I NITIAL Baseline Record exists 1n the file (MSR . BASEREC . 
;Wh). Even tually (or maYbe even soon) the Baseline Record 
will probably be dispersed over many files -- each pe r son 
having custodY of all the tasks for which he is the pusher. 6A 

The conventions about the information to be kept and its 
format are described below for the initial BRS . These 
conventions are SUbject to mUch chan~e. 

The conventions for UPdating information are (tentatively): 

The pusher of a taSk is responsible for keepin~ ~he 
information of that task up~to ~ d~te . 

Each pusher should check his tasks at least once a week . 

If schedules change . it wou14 be nice if the Baseline 
Record r eflected those changes soon after t he schedule 
change. partiCUl ar l y if any other taskS wou l d be affected 
bY the ch~nge . 

If schedules are changing very rapidlY . maybe the 
convention would be that the Baseline Recor d were 
assumed ~o be up-to - date on l y on ~he 13th of each month 
or every Fr iday a~ midnight or something . I ' d like to 
expe r iment with this . 

I WoUld like everyone to make a pass ove r (MSP , BASEREC. ) 
as soon as possible. Please add any tasks that you 're 
planning on doin~ and check and update the i nforma~ion of 
~he tasks in Which you're involved, Fee l free to add or 
update ANY information. Please do an Output File when 
finished uPda~1ng. Feel free to aak me any questions. 

There are no tools currently planned to aid entering and 
updating information with the exception of a branch named 
Template 1n (MSR. BASEREC, l. Please let me know of any ideas 
YOU have (by means of the Journal?) . 

There 18 one tool currently planned to aid in viewing and 

2 
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au~marizing the information 1n the Baseline RecorO . The tool 
will be an Execu~e Evaluate Set command. This comman~ will be 
the SUbject of a future (soon) memo. 6E 

The completed Tasks file(s) exists as the file (MSR~ DONETASK. 
). The format of the entries in that file will be the SUbject 
of a future memo . fo r now just move the task branch from 
BASEREO to DONETASK . 6F 

The Needs and Possibilities file(s) exists as the file (MSR , 
NP , ). The format of the entri~s in that file will be the 
subject of a future memo. Fo r now UBe the same format as 1n 
BASEREC. 60 

7 
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Initial Baseline Record System 

The following two branches describe the format and kind of 
informa~ion for a task branch in ~he Baseline Record: 

(Task'Name) m/w m/w (daY) (who 

Info: 

Buyers: 

This branch shoUld contain at leas~ a descriotion of 
the task. It may contain anythini else anyone wants 
to put here ~ha~ does not fit any place else. This 
branch should always be present . 

This branch WOUld contain the names of all the 
" bUye rs" of this tas k . As a start I suggest that 
the name of a buyer is either a goal of ARC or a 
link ~o a task branch . See memo of DOu~ handed out 
at meeting of 4/lh for things that can be considered 
ARC goals. 

Sub-cons: This branch should list all tasks (as linkS) Which 
are "SUb - contractors" for thiS taSk. (All 
SUb - Contractor task branches Should list this task 
as a Buyer .) A SUb-Contractor taSk is prObably any 
task upon Which this one is dependent . 

Require: This branch WOUld contain the "Requirem ents" for 
this ~ask, usually as a link. The Require ments are 
the (functional) specs for this task. The 

8 

9 

9A 

98 

9C 

Requ1remen~s are written by the Buyer. 9D 

Design : This branch would contain links to any other files 
pertinent to this task. The (proposea ) Des1~n for 
satisfying the Requirements shoUld be linked to here 
(or written here if its short). 9E 

Dates : A list of any Oates when portions of the task are to 
be finished that may be of interest to ceople. 9F 

Cost: An estiMate ot the cost of the taSK: peoples time 
in terms of man - weeKs and any new hardware in terms 
of S . Later we may wish to have more detail here 
such as OPU time, file space, supplies, e~c. 9G 

SubtasKa: Ea~h branch of the substructure of this s~&tement 
would have the same format as a tasK branch except 
that none of its sub-branches neeO be present. 9H 

4 
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People: The SUblist of ~h1s statement WOUld consist of one 
statement for each person listed under who for the 
task. Eac h statement might be of the form: 

m/w m/w {%-time} (whO 

conventions: 

The name of the taSk should be a visi ble (use single Quotes 
instead of spaces) of lese than 28 ch a racters 

9 1 

911 

1 0 

inclosed in pa rens. l OA 

m/w re presents a date in the form of the wth week of the mth 
month, e. g., hll means the 2nd week of the hth 
month . l oa 

The two m/w's after the task name are the begin-week (date 
work on the task is scheduled to begin) and the 
end-week (date the task is estimated to be 
completed). 

117 for a be~in- or end-week means the start or completion of 

1 0C 

t he task has not yet been scheduled lOD 

--- for a be gin- or end-week me~ns the task started before 
this file Was begun of the taSk goes on forever 

[day) means the task is schedUled for completion on that day 
of the week -- usually will onlY be present during 

1 0E 

the week the task is to be completed 10F 

<whO means a list of those people who are to work on the task 
-- the first name is the "task pusher" l OG 

<111 means nobody is yet slated to work on that t a sk 

See CMSR , BASEREC, :hdbnsj) for examples. 

It is not necessary that all the information be fille d in, 
particularly for small taSKS. The conventions for 
now are: 

the task name, begin-da te, end-date, and who must always be 
present even if the last three are question marks 

th e (day) thing need never be present 

1 0H 

1 0 I 

10J 

1 0 J1 

10J2 
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the Info: branch must .lways be present since task names 
Ire usually not desc ri ptive enOugh 

when We become more organized an a formal and so on, every 
ta~k must have Buyers :, Req uire:, and Design:, 
branchesj since it would require a lot of time to 
complete all of those right away, why don 't we 
let them be tilled out as peOPle have time for 
it; it would be nice to get everythin~ filled 
out soon 

the sub~cons : branCh would only be present if there ar e 
5Ub~Oontracts 

the Da tes: branch would prObably on ly be present if the 
task were fairly long and somebOdY w~nted to know 
when some stage of it would be compl e ted (like 1f 
they Were de pendent on that part Of it) 

the Cost : branch should always be present; it is a great 
aid in figuring out people schedules an d 
eventu~lly money things 

the SUbtasks ; and people: branches may be present anytime 
anyone wants them 

6 
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Unanswered Questions (on which I would app r eciate dialogue) : 

What information described above isn't neces sary or is too 
much of a drag to keep up to date . 

What other information ough t to be kept in the Baseline 
Record. 

What is a Task , a Sub -Task , a Sub ~ Contracted taSk, etc . 

Where is the d iv1din~ line between a taSk being 1n the Needs 

11 

11A 

11B 

110 

and Possibilities file and in the Baseline Record. 11 D 

Who or what aTe possible BuyerS? It the idea of ARC ~oals 
being the ultimate Buyers is accepted, What is on 
the list Of out gaols. llE 

What tools are viewing and updating the BRS. 11F 

8 
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<JOURNAL>6Jh9.NLS;1. 16-APR-71 13: 00 BLP ; (Expedite ) Title: Author(s) : 
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Some Thougnts on System Measurement 

I have had Mi l eopy and send to you some papers which I thought 
might help you in planning your attack on system measu rement ana 
tuning. Some Of the techniques alao yield useful information for 
finding bugs. The ma terials being sent inclUdes: 

3 Page from my book summarizing some basiC ideas 

Campbell, D. J., and Heffner : MeaS Urement and AnalYsis of Lar ge 

1 

1A 

Operating Systems Du rin g System De velopment AFIPS, FJCC. 1 968 18 

Cantrell. H.N., and A. L. Ellison : MUltiprogramming System 
Performance MeaBurements and AnalySiS. AFIPS, SJCO, 1968 

Bussell, 8 ., R.A. Kos ter: Instrumenting Computer Systems and 

1C 

Their pro grams , AFIPS, FJCC, 1970 1D 

5altzer J H, ~nd J W Gin~ell, The instrUmentation of MULTICS, 
Comm. ACM Au • • 1 970 . 1 E 

There are ~wo or three other papers Which may be of interest 
Which I will have copied for you. IF 

The key point is that in the past 3 years a lot of people have 
thou ght about ha rdware and software techniques for tuning and 
measuring and we should be plugged into this literature. ~y own 
feeling is t hat besides adjusting various parame t ers and 
certainly before we rewrite much code or change our hardware 
configuration, we should have a thought out plan of 
hardware/software meaSurement The experience of most ~roupB I 
know WhO have done measurement 15 that the bottlenecks were not 
where they thought they were . For what it's worth , I 
would recommend a hie r arCh ical approach. First find percent time 
in system, user, idle. Second, fin d various causes of 
idle-waitin ~ for drum, disc, no process ready to run, etc . Then 
percent time in key system areas scheduler, memory allocation. 
file sys etc . Then stUdY queues etc inside these a reas . I am sure 
you have a lreadY thought of ~ll this, but maybe it was worth 
restating . AlthouKh I do not know TENEX yet , if I can help in any 
way, I would like to--i! nothing else than as an ear to clarify 
any of your thoughts . In any case , because this is an area of 
interest to me, I would appreciate being included in the 
distribution on any aialog you have on this BUbject . ThanKS . 

1 

2 
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(J OURNAL>6350 . NLS ;l, 1 6- APR- 71 1. : 13 wSD ; IExpedite) Title : Author l s ): 
Rich &rd W. Wateon/RWWj Distr ibution : Don I. And r ewB ~ Kenne t h E. Victor, 
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Engelb art / DIA KEV ROB EKV JTM DCE (I d1dnn ' t s e nd you the pape rs) ; 
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Visit bY Al Sassus 

I have inviteO Al SaBSus of Shell Development to come down Friday 
APril 23 to talk to us about some of his expe rienc es with system 
measurement and tuning. 

Al haS spent the last 2 years thinking about accounting and 
syst em measurement and he spent last year using hardware and 
software techniques to tune Shell 's 360/65 running OS/HVT . 
Hopetully some of his expe rience may be relevant to us. 

He will arrive at noon to have lunch with us before his talk. 

1 

1 

2 

3 
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Bruce: 

Wit h regard to the initial baseline record system (Journal, 
6349 , ) I have these imme4iate comments: 

I strongly a4vocate that 'identifications' be Used to 
identifY people within BASEREC. 

I notice that this is not initially the case . 

The r e are a lot of adVantages of using a standard 
identification system Which is un- ambiguous , and an 
initial one is in use by the J ournal and cataloR 
s ys tems. 

If you Object to using ' Initials' (as I be lieve you once 
said you did) provision is made for an a r bitrary 
identification string , however I think that it wou ld 
require some discussion before abandoning initialS. 

I refer you to ( journal , 6203 ,) an4 (Journal, 6215 ,) for 
fUrther diSCUssion of the identification system , 

As an additional incentive, convenient handles maY be 
provi ded to the NLS user level L10 prog rammer for 
maniPUlat ing ldents at a nominal cost . 

re (Journal, 6349 , 9b:gw) -- Buyers and ARC goalS 

The document distributed bY DCE on 4/14 did not contain 
a list of ARC goals , 

Rat her, it contained a few of the goals Which were 
currently of highest priority t o ARC. 

(Journal , 6349 6 9c : gwl SUbc ont r actors 

This seems a prime canaidate for baCk-links, which would 
allow us to automatically generate a sub-contractor list 
from the buyer list . 

(Journal, 6349 6 9d : gwl Requirements, 

AS a semantic point, I have alw&ys considered £unctional 
specs to relate more to the design rather than the 
requirements . 

(Journal, 6]49 , 9g : gw) Costs 
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The estimating of costs is a difficult task in itself I 
and I think that we could profit greatly bY atte~Pting 
to develop a technique in this area. 

In this direction l it seems desirable to avoid ' seat of 
the pants' estirnates l and rather devise specific 
estimating techniques I which may be tested and the 
SUbsequent results evalua ted as to accuracy. 

I think that if we systematically attack this problem l ~ 
satiSfactory technique may be developed with relatively 
few evolutional generations. 

1 have a number Of ideas to throw in to the initial pot 
if we decide to work on this. 

(JOurnal, 6349 , 9h:gw) Sub tasks 

IS it pOssib le to eliminate thiS category bY treating 
Bubtasks as sub~contractors?? 

prObablY not, but it seems worth considerin K. 

(Journ al, 63491 lOa: gw ) Task Names 

If a taSk were given a group identification 
( see ~~~ournal,621 S ')1 that COUld be used for namin~ the 
corresponding branc h in the baseline recor d , and then the 
user WoUld not have to muck around with sin(le quotes 
instead of spaces. 

We could get some other benifit! from this tOOl in th e 
nature of automatically directing Journal stUff towar~s 
that task I Which inclUded in its list the i dentB of 
concerned and affected peOPle/tasks. 

And so On. 

BeSides , a ' is not a legal character in a name field 
(allowed I yes l but no t legal) 

And then we would not have to limit names to 28 
characters. 

(Journal, 63491 lOb:gw) Datee 

Lets keep a standard date format throughout all of our 
stUff. 
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It will make thin gs much easier when we write proces sors 
to do ou r work for us . 

It we neea an abbreviate d way ot typing i n a date , lets 
create a special NLS command to helP us. 

Perhaps this can be related to NLS text macros ( s ee -. 
Jou rna l , 527 4,) 

or mebbe to deferred execu t ion/executable t ext 

(Journal. 6J49 . 109:gwl <who 

I don' ·t Understand WhY We need the ,< there??? 

J 
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File System Baseline Plan 1 

Overview 2 

The file system as is currently envisioned is a component of 
the master catalog system. 2A 

Its functions are: 

provide an interf~ce through Which documents listed in 
t he master catalog may be accessed. 

we use aCcess in the sense of 'being made available 
and present' tor reading and or writinr,. 

ThUS , if stated simply, the interface accepts from a 
program or user a document name, and instructions to 

2A1 

2A1A 

2A1A1 

locate it, re place it, etc . 2A1A2 

prov ide a library for manipulating documents and master 
catalo~ entries with regard to access, physical location 
and disposition, and Physical maintenance of documents . 2A1B 

This inclUdes ~he controlling of pr1vilid~ed access, 
allocation to secondary, tertiary, etc. stora~e, 
archiving, and BO on. 

For the sake of convience, we will conSider the 
library as having a part for the handlln~ of ohysical 
files (e . g. tape routines, copy routines, etc.); a 
section Which is devoted to manipulating the master 
catalog entries; and a locator section, Which is 
capable of dete r mining the physical configuration of 

2A1B1 

a document from a catalog entry . 2A1B2 

Eventual ly, ~l l files within the NLS environment will be 
represe nted in the master catalog system, and the services of 
the file system will apply to all of these files. 2B 

Many of the documents will be elements of one or more 
sUb-collections. 

In orde r to facil1itate occaisional special handlin~ of 
files within the scope of the sUhcollection, extensions of 

281 

the file system may be built. 282 

For this reason, the central file system will be built sO 

1 
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as to serve as a library not only to NLS or user functions, 
but also to extensions of the file system it self . 

Extensions shoulO be planned and incorporated 1n a manner 
such that they may be 1n turn used by other extensions in a 
bootstrap manner. 

Stage 0 File System 

AS a start1n~ pOint, a stage 0 file system is proposed Which 
is oriented tOwards providing the baSic file system library, 
and extending it BUfficiently to allow th e automatic loadln~ 
of cataloged documents when accessed by catalog nUmber within 
the envi r ons of NtS . 

The most significant restriction of the stage 0 system is 
that it only allows read access of the documents. 

Si~niflcant fe~tur~s are : 

Automatic arChiving an~ ret r iev~l of documents 

Allowing documents to be branches, Plexes , gr oups , and 
statements in addition to files, and doing this in a 
manner such that a u~er/ p rogr&m need not worry about the 
structure of the doc ument . 

Automatically alloc~ting secondary and tertiary sto ra~e , 
with an effort to optimi~e usage . 

t 8acK~roundt acc~SS requests tor documents Whose 
retrieval time is lOng . 

Features which mayo r may not be included : 

Sets as docUments (evaluated or dynamic) . 

This depends SOMewhat on the set system (see -- msr , 
baserec, sets)j 

Features which are by - prOducts . 

Re vised NLS tile machinery 

This will hopefully simplify ~hing. t o r the user. 

En tities in links . 
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The User will be able to specify and entity 1n a link 
down to the statement level . JA4Bl 

Not prom1 s e~ yet, but possiblY some support for a 
private archive system it deemed aesi r able (Which is 
questionable) . 3A4c 
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proposal for Including Entity 16entificatlon in Link Syntax. 

In order to implement the stage 0 File Syste~ as is envisioned, 
it 1s necessary to allow a link to identity a structural entity 
~8 the document containing the statement being addressed . 

The syntax proposed he r e does not effect the prOblem of 
addressln~ textU&l entities by links . 

syntax : 

( li nk) : : = ( ' ( / ' ( I 11 ...... 11) (collectlonname) , , } {(entity 
na.me> I, i { I ( <enti t y type ) [(address) [ I J (address») I i } 
(a.ddress) ) ( I : (vlewspecs) J I ) 

Examples: 

(Journal , 6202 , O:gW) 

(Journal , jrn11 , (BranCh j1234J . gwl 

(collection, filname . [Group la, Ib) 2:w) 

DiSCUssion 

(cOllection name> :: = (user nam~> I (8Ub ~collec~ion 
name> 

The collection name identifies the collection to 
which the entity named by te (entity name) belon~s , 

When a link i s parseo . a check iB f1 r s~ maOe to see 
if the coll ection name i s on of those recognised by 
the Maste r cat& l og By~tem . 

If it is , then the entity name is assu med to b~ the 
name of an entity belonging to that BUbcollection . 
and ~he link i8 decoded uBin, the File System 
machine r y for handling the particular 8Ub ~collection 
(se~--Journal, 6)57, 2b2 : gwl . 

( 

If the collection na~e is not recognised by the File 
system , it is assumed to be a TENEX user name . and is 

1 

2 

J 

4 

llA 

4Al 

4AlA 

H1 B 

4A1C 

4~ 2 

4A2 A 

4A2A1 

4A2A2 

4A2AJ 

processed according to the eXisting link machinery. 4A2~u 

(entity name) : : = 8LO 4A2 B 

The entity name identifies the entity (file or 

1 
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document) containing the entity being referenced by 
the link . 

For TEN EX files J the entity name will be aa Physical 
fil e z;arne . 

For docu ments within the Journal COllection, the 
entity na me will normally be a catalog accession 

4A2Bl 

4A2B2 

number . 4A2B3 

We have to handle the exception cases created by 
the links to m essa~es in the 'JRN L1' e tc. files. 4A2 B3A 

Mebbe we should convert those e x1!tin ~ linkS by 
ha nd, if there are not to many of them?? hA2B3 B 

<enti ty t ype > ::= ' BI ' 0 1 'PI '51 'FI uES u/ " DS "/ 
" Branch", I'Group"1 "Plex "/ "Statement", "File"1 
"Evaluated Set "1 II Dynamic Set "1 EMPTY kA2C 

The entity types have the obvious meanings . 4A2C l 

If no entity type is s pecified. ~F11e~ is assumed . 4A2C2 

The &ddreBses i mmed iately following th e entit y type 
inside of the square brackets i~entify the entity 
with res pect to the containin~ entity (that 
identified bY collection name and entity name). 

If there are no such addresses , then the ori ~in of 
the containing entity is ass umed for all necessary 
a.ddresses . 

If there is one such address. and the entity requires 
more that one address, the Value of that addreSS is 

H203 

4A2C4 

assumed tor all absent fi e l ds . 4A2CS 

Cur ren t statement address 4A2 D 

The address immediatelY preced ing the viewspec field 
identifies the statement which is a.dd r essed bY the 
link. i. e . that which will be set &t the top of the 
display i n DNLS , or t he value of the CSP in TNLS . 4A2Dl 

This addres s is interpre ted wi t h respect to the 
entity identified bY the linK . 

If the entity is a branch or statement . then the 

2 

4A2D2 
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origin is t he top statement in that branch, 1 is 
the first down , etc. 

IF the entity is aa group or plex , the head 
statement is assume~ to be statement 1 , and all 
other statements are relative accor dingly. 

In this case, a dummy 'origin' Btatement for 
the document is created. 

It the entity is a set, then the origin is assumed 
to be the highest statement 1n the evaluated set 
(Which contains the evaluation informa tion, 

4A2D2A 

4A2D28 

4A2D281 

Bee ~ -jou rnal . 6207 . 3bla : gw) 4A2D2C 

If the address is omitted, the relative origin is 
assumed. 

This syntax 1s compatible with the current link syntAX. so no 
conversion 1s necessary . 

The syntax proposed here distorts the ~es~he~ic quali~ies of the 

4A2D3 

link c~rsin~ machinery. 6 

currently. ~he link is parsed from righ~ to lef~. and is 
context dependent. 

This intrOduces. in essence, a left ~o right con~ext free 
ele~en~. 

I~ is difficult to avoid this if we wish to make the link 
syntax seem natural to the user, While being upward compa~ible 

6A 

68 

with ~he existing syntax . 6C 

One of the posBibili~ies exolicit lY allowed bY the proposed 
syntax is ~hat the entity desc r ibed by a link need no~ be a file. 
but rather need only be an i dentifiable entity . ? 

This feature is used by the file system to assure that there 
is only one catalog entry for a physical file . 7A 

When links c a n point to other links and be execu~ed wi~h 
indirlction, this will allow an arbitrary level of 
rela~iveness to a structure. 

3 

76 
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M~rilyn Auerbach has custody of this fi le. Please reoort any 
er r ors ~o her • 1£ the system does not behave as described here 
please report this to Charles . 

• 
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Syntax Equations 

Syntactic entities are indicated bY strings of upper caSe 
letters. These ent1tites are either defined in the body or 

1 

are standard NLS terminology assumed known. lA 

The fOllowin~ characters have the indicated meanin~ in 
syntactic definitions: 

symbol Meaning 
I OR 

( ) Quantity enc losed is optional 
( ) Quantity enclosed grouped for convenience in 

t.he expression 
S 

• • 
any number of entity following 

end of syntax equation 

When any of the above symbols or letters are to be used 
literally ~ they are prece ded by an apostrophe I. 

Any Place we have used lowercase in the syntax equations, 
UpOercase could alBa be used . Where we have shown uppercase 

18 

1C 

as in Viewspec8 , uppercase must be used. lD 

Address 2 

An address in TNLS is a statement identifier, character 
p08ition pair . The syntax of ad~ress specification i8: 

ADDRESS. 3 IADDRESSELEMENT {SP} I NOTH I NG ); 

ADDRESSELEMENT": IS NAME{SP ' !} I SNUM )I 
LINK I 

{INTEGER}STRUCREL I 
ALTMODEI 
CNTRLMARKER I 
I ND IRECTI 

{INTEGER} '{LI T'} {'!} I 
{I NTEGER}'(LIT'){'!} I 
UfTRIGHT I 

MARKER I 
RETURN I 
AHEAD; 

The first type of address elemen t abo ve mus t be followed bY 

2A 

2A1 

2A2 

a SP if other address elements are to tallow . 2A3 

SNAME: NLS statement name; 2Ah 

1 
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SNUM = NLS statement number; 

I NTEGER = integer; 

CHARPOS = character position in a statement; 

STRUCREL c IU I ' el I I 'P I 's I 'h I '1. I Ie I I n / ' h; 

ALT MODE altrnode character; 

CNTRLMAR KER 

I NDIRECT = 

, . .. 
'f £INTEGER}; 

LIT. literal string of characters; 

LEFTRIGHT. ['+I'-JlI NTEGER)('c/'w/'i/'V); 

MARKER = ' SL$] LD; 

LI NK = 
'(IUSE RN AME ,fI LENAME,/FILENAME,JI IS NAME/SNUMlJI':VIEWSPECSJ 
I ) ; 

LD = LETTER/DIGIT; 

RETURN = tr; 

AH EAD = ' 8; 

NOTHING = no character required; 

T1 = CHAR I WORD / VISIBLE I INVISIBLE / LINK / NUMBER; 

T2 = TEXT; 

Sl = STATEMENTI BRANCH / PLEX ; 

S2 = GROUP; 

LEVA DJ = I u tI d ; 

2A5 

2A6 

2A7 

2A8 

2A9 

2A10 

2All 

2A12 

2A13 

2A14 

2AlS 

2A16 

2A17 

2A18 

2A19 

2A2 0 

2A21 

2A22 

2A23 

2A24 

Control of t he control Marker ~ 

There i s a pointer in TNLS Which at any instance in time is 
pointin g to a statement and a character within the statement . 
This pointer is called the control Marker (C M). 3A 

2 
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As a command is being evaluated several Temporary Control 
Markers (TOMs) may be created . When the final OA is ~iven 
terminating a command J one of these TeM's is assi~ned to the 
OM. A TOM is initialized to the current value of the OM . 

The various kinds of ADD RESSELEMENTS affect the value of a Te M 

38 

as follows: 30 

SNA ME and SNUM cause the TOM to be set to the first 
characte r of the indicated statement . 

CNTRLMARKER CaUses the TOM to be set to the current value 

301 

of OM . 302 

STRUCREL causes the Te M to be reset to the first character 
of a statement relative to the current statement pointed to 
bY the TOM . 303 

IN DIRECT causes the TeM to be reset to a pOSition indicated 
bY the nth LIN K from the position in the statement pointed 
to bY the TOM at the point where the INDIRECT is 
encountered, where n is the integer after the 'f. All 
further ADDRESS ELEMENTS after the I NDI RECT reset the TOM to 
addresses in the file pointed to bY the link , except 
CNTRLMARKER WhiCh resets TOM to the current contents of OM. 

'(LIT') caUses search for the string LIT , bounde d by any 
characters or beginning or end at statement from the 
current value of TO M. Wh en found , TO M points to th e last 

304 

character Of the instance of LIT found . 305 

'(LI T ') c auses search for the s tring LIT, bounded by 
characters not (letters or digits) or beginnin~ or end of 
statement from the current v ~ lu e of TC M. When foun~ , TOM 
points to the last characte r of the instance of LI T foun d . 306 

If I{LI TI} or ' <LIT ' ) are preceded by a number n, then the 
nth instance is searched for. 307 

When searching reaches the end of the file, it stops and 
fails. 3C8 

' {LI TI} or I(LI T I) followed by If causes search t o start at 
the first statement in the file regardless of What a~dress 
had been accumulated by TOM up to this pOint. 3C9 

con tent searches will not fin d occurrences of LIT Which 
cross statement boundarle s . 

3 

3C9A 
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ALT MODE caUses search for the next occurrence of LIT. 

MARKER causes TOM to be set to the ADDRESS store~ in the 
naMe <1 ma r ker . 

LEFTRIGHT essentiallY causes the position pointe~ to bY the 
TO M to be moved left or right in the current statement. 
~OVement is relative by the number of entities indicated bY 
INT EGER . + is &s8umed if neither + or - is indicated. A 
number not followed by a n entity type is defaulted to mean 

3C10 

3Cll 

CHARACTER. The algorithm for movement to entities is : 3012 

If the eM is on the entity, then go left or ri gh t to the 
nth occurrence of the entity as indicated by I NTEGER. 
If the OM is not on the entity , then go left or ri~ht to 
the n+lth occurrence of the en tity as indica ted bY 
I NTEGER . ( To be changed) 3C12A 

NOTHING causes the curren~ value of the eM to be used as 
the add r ess . 

TNLS maintains a list organized ~s a rin g of the last 5 
intrafile CM values. The elements RETURN and AHEAD nove 
the OM backward or forward in the ring. 

Comma.nd De lete: 

one c an exit from any COMmand back to the TNLS command 
level bY hitting CD . 

Explicit setting of the cont rol Marker 

Syntax: SP (AD DRESS I & I &a I ria) CAl 

TO find out where the OM is poin ting is accomplished with 

3013 

3CH 

3C15 

3C15A 

3D 

JDl 

two comma.nds. 3n2 

Location 1s printed out in the form SNUM '( CHARPOS'1 

syntax : ' . ; 

Location by pr inting the statement and use of 'e lf) ' 
jus~ befo r e the character pointed to . 

Syntax : '/; 

st~tement8 Affecting Markers 

JD2A 

3D2Al 

3D 28 

3D281 

3DJ 
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Execute Marker List 

syntax: Ie 1m '1 CA; 

Execute Marker Release 

Syntax: I e 1m Ir CAj 

Execute Marker Fix 

Synta.x : I 'f LIT CA ADDRESS OA I 
' e l m( If LIT CA ADDRESS CA; 

LinkS 

syntax: (I (/'</'oo'.){US ERNAME,FILE NAME ,1 FILENAME ,) 
{ISNAME/SNUM ) }{ ' : VIEWSPEOS} 1')/'» 

Go back one 1n interfile link with : 

Syntax: SP '& CA; 

Go ahead one in the 1nter!ile linK ring with : 

Syntax : SP ' &' a CA; 

Five links movements are stored . 

InpUtloutput Commands 

Execute Reset 

syntax: 'e Ir CA CA CA; 

Execute Unlock File 

syntax: Ie I U CAi 

Lo.~ File 

Syntax: ' 1 'f FILENAME 10RISP/ALTMODE) OR; 

Lo.~ 940 File 

syntax: '1 '9 NAME" .kdf ;"N OR; 

Lo.~ OheckPoint 

5 

lDlA 

lDlAl 

lDlB 

lDlB1 

lDlC 

lDl01 

lD4 

lD4A 

lDhB 

lDhB1 

3Dho 

3Dh01 

3DhD 

hA 

hAl 

48 

481 

hO 

401 

vD 

hD1 

hE 
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syntax : 'l/ 'l 'n/'l'o CA ; 

Update File 

syntax: ' U CA ; 

Execute Insert Sequential 

syntax: 'o'i l't/' 9 ) ADDRESS LEVADJ FILENAME (OR/ALTMODE) 

OEl 

of 

oFl 

4G 

OR hCl 

out pUt File 

Syntax: ' 0 ' f FILENAME (C R/ ALT MODE ) CR: 

out put Device printer or teletype 

Syntax : '0 ' 6 (' p FI LENAME (CR/ALTMODE) OR/'t) 

output Processor 

ou t put Sequential 

syntax : ' O' S (' y/SP/ CA ' n ) f I LENAME (CR/ALTMODE) CR 

Output C~eckpo1nt 

syntax: ' a (Ie) CA 

Exe c ute File Verify 

syn t ax : ' e If CA 

Ou tput Quic kp rint 

syntax: ' 0 'Q FILENAME (C R/AL TMODE ) CR 

fr can be used wi~h1n a command (to caUBe retypin~ o! a 
FI LENA ME or LIT up to the OM ) whi c h has had many character s or 
wo rds ed ite~ wi t h fa or fW and 1s not clean on the page as a 

bH 

4Hl 

41 

411 

4J 

4K 

4Kl 

4L 

4L1 

4M 

4Ml 

4N 

hN1 

result. ho 

If prints statement back f rom the one where OM points ~p 

LF pr ints the Next statement below where e M points. kO 

Print 4q 

6 
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syntax: p 51 ADDRESS CA (VIEWSPECS) CA 
P (52) ADDRESS CA ADDRESS CA (VIEWSPECS) CA 4R1 

Output Processor Directives ,5 
ou~put Processor Directives can be Placed anywhere 1n tne 
text of the file . 4S1 

Execute Assimilate 

syntax: • a ADDRESS CA LEVADJ CA f ILENAME CR OR 151 
ADDRESS CA/S2 ADDRESS CA ADDRESS CAl CA 

4T 

hTl 

Structural Ea it1ng 5 

All commands operating on statements, branc hes , plexes, groups 
can be terminated bY C. instead of CA which leaves YOU in the 
current commqnd mode at the point after the first ADDRESS 
selection. we have shown it 1n the syntax for those commands 
in Which it i5 probably useful . (as of 4/16 / 71 not fUlly 
imple mented) SA 

Append : to from 

Syntax : ' a ADDRESS CA ADDRESS CA LIT $ IC. ADDRESS CA LIT) 
OA; 

Breakstatenent : 

Syntax ; ' b ADDRESS OA LEVADJ CA; 

breaks statement at first following invisible 

Copy / Move : 

syntax : I'c/' m) ITl ADDRESS CA ADDRESS CA I 
T2 ADDRESS CA ADDRESS CA ADDPESS CA I 
Sl ADDRESS CA ADDRESS CA LEVADJ S IC. 

ADDRESS CA LEVADJ) CA I 
52 ADDRESS CA ADDRESS OA ADDRESS CA 

LEVADJ S IC. ADDRESS CA ADDRESS CA 
LEVADJ CAl; 

copies or moves TO FROM 

Delete : 

7 

58 

581 

5C 

5Cl 

502 

50 

5Dl 

502 

5F 
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Id IIT1/S1l ADDRESS CA I 
IT2/S2l ADDRESS CA ADDRESS CAl; 

Execute Content Analyzer: 

syntax Ie Ie ADDRESS CA CA; 

Execute Eait 

Syntax: Ie ' e ADDRESS eA j 

th = backspace character 

td = COpy the reet of the old t ex t into the neW and 
ter~inate 

te = insert between angle brackets without chang1n~ you r 

5~1 

5F 

5Fl 

50 

5Gl 

5G2 

5G, 

place in the old text (s ame as before) 5Gk 

tf = copy one character 5G5 

fg • Skip up through the c haracter typed following tg and 
type a $ , ~ G 6 

tn = backspace one in old and new text (the same as before) 

to = copy up to following character (same as before) 

tp = skip up to following tyced character and type % (same 

5G7 

5G8 

as befo r e) 50 9 

tq = backspace statement in old a nd new 

tr = ret ype line up to this point (same a s before) 

fS ~ Skip one character in old statement, type % 

fZ = copy up through following character 

tu a COpy through end of old statement 

tbw = baCkspace word in new statement 

Execut e Status: 

Execute viewchange : 

8 

5Gl0 

5Gll 

5012 

5013 

5Gl . 

5015 

5H 

5Hl 

51 
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syntax: ' e ' v CA 

Because the normal type of syntax equation for this commana is 
not easy to read , we adopt the following convention . 

511 

Identat10n indicates what can be or must be typed next . 5J 

Once one 1s in Viewchange , one can enter one of fOU r submodes : 5K 

I e Character defined : 

I f Feedba.ck: 

' s Shift ch~racte r defined ; 

' t Text area def i ned : 

One can remain 1n the above Bubmodes and pe r fo rm as many 
definitions as r equired . 

Character defined : 

d CHARACTER 

SP 
' C'A ( ' n/CHARACTER) 
'O ' D ( In/CHARACTER) 
' C'. [ ' n/CHARACTER} 
' B'C ( ' n/CHARACTER] 
'B'S { ' n/CHARACTER} 
' B' W [ ' n/CHARACTER) 

SP i ' n/CHARACTER! 
' 1 l iteral es c ape 
' n null 
' t t.a.b 
SP CHARACTER 
CHARACTER 

CHARAOTER 
CA (r equired for te r mination of command) 
CA 

Feedback defined : 

Ie ehara.eter 
(INTEGER/NOTHING) 

'1 indenting ~ - command 
(INTEGER/NOTHING) 

Il level Bwit.~h 
CA 

9 

5L 

5 fl 

SN 

50 

5P 

5Pl 

5PlA 

5PlAl 

5P2 

5P2A 
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Shift. character defined : 

' 1 lowpr case 
CHARACTER 

' u upper Case 
CHARACTER 

' 0 cont rol c ase 
CHARACTER 

' 0 cha racte r 
CHAR ACTER 

' w word 
CHARACTER 

' p pe rmanen t 
CHARACTER 

' 0 off 
CA 

Text area. defined: 

't tabs 
(I~TEGER/~OTHI~G) 

'i in~entinp; 
(I~TEGER/~OTHI N G) 

'1 lines per page 
II~TEGER / ~OTHING ) 

'r rowe pe r total page 
IINTEGER / ~OTH I NG ) 

CA 

Exec ute Qui t.: 

Synt.ax ; ' e I q CAj 

Got o 

Synt ax: ' g ' t CAj 

t r ies to compile program star t.ing at. st.atement of OM; arms 
content analyser wit.h a program 

Insert 

5ynt.X : ' 1 IT1/T2) ADDRESS CA LIT CA 1 
(51/52) ADDRESS CA LEVADJ CA LIT 
S (C. LEVADJ LIT) CAl 

Hove; see Copy 

10 

SP) 

SP)A 

SP4 

5P4A 

50 

501 

6 

6A 

68 

7 

7A 

8 
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Repl&ce: 

Syntax: 'r Tl ADDRESS CA II'Y/CA/SP) LIT I'n ADDRESS CAl CAl 
T2 ADDRESS CA ADDRESS CA II ' y/CA/SP) LIT I'n 

ADDRESS CA ADDRESS CA CAl I 
51 ADDRESS CA II'y/CA/SP) LIT/ ' n ADDRESS CAl 

S IC . LEVADJ LIT) CA 
S2 ADDRESS CA ADDRESS CA 

II'y/CA / SP) LIT I ' n ADDRESS CA ADDRESS CAl 

9 

$ IC . LEVADJ LIT) CAl 9A 

SUbstitute 10 

syntax: ' s 51 ADDRE SS CA Inew) LIT CA lold ) LIT S IC. LIT CA 
LIT) CAl 52 ADDRESS CA ADDRESS CA LIT CA LIT S IC. LIT 
CA LIT) CA l lOA 

Transpose: 11 

Syntax: ' t IT1/S1) ADD RES S CA ADDRESS CA CA I 
IT2/S21 ADDRESS CA ADDRESS CA ADDRESS CA ADDRESS CA 

CAj llA 

Viewspeca: 12 

Syntax: 'VIEWSPECS v CAj 

VIEVSPECS • SV IEWSPECELEMENT 
VIEWSPECELEHENT • LEVEL/LINE / TOGGLE 
LEVEL. ' a/'b/'c/ ' d/'e/'x/'w 
LINE = ' q/ ' r/ ' s / 't/'x/ ' w 
TOGGL E = ' g /'h/ ' 1/ ' 1/'j/ ' k/ ' m/ ' Y/ ' z/ ' A/ ' B/ ' C/ ' D/ ' KI 

SEMA NTICS 

Level: 

b L~l+l 

c L~All 

e rel~t1ve 

x L and T~l 

11 

12A 

12Al 

12A2 

12AJ 

12AJA 

12AJ8 

12AJC 

12AJD 

12AJE 

12AJF 
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w Land T"ALl 

Lines : 

q T>T- 1 

r T"T+l 

Toggles : Display mode 

g bra. nch only 

*h nor r!li l 

1 Plex only 

Content Analyzer 

i on, disPlay only a~atements Which pass content 
analyze r program filte r when Content Analyzer is given . 

*j oU 

k reverse, display statements whiCh fail to pass content 

12A3G 

12A4 

12A4A 

12A48 

12A40 

12A11D 

12 AS 

12ASA 

12AS8 

12ASC 

12ASD 

12ASE 

12ASF 

analyzer program filter . 12A5G 

Statement numb ers 

m on 

* n off 

blank lines 

y on 

* z oft 

identa t.ion 

* A on 

8 off 

1 2 

12A6 

12A6A 

12A68 

1247 

12A7A 

12A78 

12A8 

12A8A 

12A88 
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statement names 

* C on 

DoH 

stateMent a1gnatures 

K on 

* is default settin~ 

X Set 

Syntax: x (m (c/II 0AII 
(TI/STATEMENTI ADDRESS I 
T2 ADDRESS OA ADDRESS OA 

Other parts of NLS accessible from TNLS Which have their OWn 
synta.x 

Journa.l System 

Content Analyzer 

Calcula.tor 

Output Processor 

Collect,or .. Sor'ter 

13 

12A9 

12A9A 

12A9B 

12AI0 

12AI0A 

1 2AlOB 

12All 

12B 

12Bl 

13 

13A 

138 

130 

13D 

13E 
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ARPA Order Number : 967 , Program: 

Ti~le : Network In£or~ation Center an6 Computer - Augmented 

1 

lA 
lAl 

Tea m Inter~ction lA2 

contractor : Aug~entation Research Center, Stanford Re search 
Institute lA3 

Date of Contract : 9 February 1970 

Amount of Contract: S2 , hlO , k8a 

contr.ct Number : F30602 -70- C- 0219 

principal Investigator: Dr. Douglas C. Eng elbart , Phone 
(4151 326-6200 , ext . 2220 

Contract Expiration Date : 9 May 1972 

I RESEARCH PROGRAM AND PLAN 

As oer our proposal and contract. work is progreasin~ in 

lA4 

lA5 

A6 

lA7 

lA8 

lA9 
lB 

the fOllowing areas: 1 8 1 

A. Ne twork Partic ipation 

Further development of t he Ne tworK operating System 

De velopment and operational administration of the 
Netwo rk Information Cente r (NIOl . 

Use bY ARC of the Ne twork facilities as they become 
available and as app ro priate 

B. Team Augmentation Research 

Development of a user~ and service-system design 
disciPline 

M&na~ement techniques to coordinate augmented oesi~n 
teams 

2 

lB2 

182A 

182 B 

lB2C 

l B3 

lB3A 

1838 
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Special user sUbsystems to support teaM collaboration 

c . Computer Facility evolution and maintenance 

II MAJO R ACCOMPLISHMENTS 

The tran!!er of NLS , the development of special compilers 
with Which it 1s impleMente~, and allot its related 
features is completed to the point where we are now using 

1B3C 

l B4 

1C 

the PDP-l0 NLS system operationallY 1n our day-to-daY work. 101 

The initial Jou rnal system was used operationallY 
throU~hout the Fall of 1970 and up to the start of final 
transfer Rctivltles to the PDP -1 0 in FebrUary 1971. This 
initial system proved very useful in operational 
aPPlications. The Journal system is now transferred to the 
PDP -10 and has been further improved to provi ~ e for more 
autom~tic entry and distribution of documents. lC2 

The Ne~work In£orma~ion center has continued to be ~ctive 
in supporting the collection and disseMination of relevan~ 
informa~ion in ~he Network experiment. 103 

III PROBLEMS ENCOUNTERED 

No maj or prOblems 

IV fISCAL STATUS 

Estimated expenditures and commitments to date are: S 
1 1 315,000 , exclUding computer lease commitments. 

Estimated funds required to complete the work are: S 
1, 095,480. 

1D 

1Dl 

l E 

l E1 

l E2 

Estimated date of completion of wo r k: February 9 . 1972. l E3 

V AOTION REQUIRED BY THE GOVERNME NT IF 

None 1Fl 

3 
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VI FUTURE PLANS 1G 

concentration of effort in the following areas 1s planned 
for the coming qua r ter, 1G1 

A. Network participation . and development at the Network 
Information Center . 102 

B. Journal and Dialogue support system (DSS ) 

C. Further computer facility evolution. inClUding 
i mprOVemen t of ope rational efficiency Of the PDP~l O and 
fUrther organization of t he Center t o provide reliable 
service to the ARPA Network through the NI C. 

submitted bY ; 

D. C. Engelbart , Pr i ncipa l Investigator 

Approved: 

D. R. Brown, Director Information Scienc e Laboratory 

103 

1G4 

1H 

1I 
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This is a mOdification of an earlier note concerning the 
implementation of DEX . The primary changes are in the section on 
t he implementation of the first phase of the system. This 
sect ion is now relativly complete ano is SUbmitted as an official 
proposal. Also included is a discussion of Bame basic design 
principles and needs. Later design procosals for later Phases 
will appear in this file . It will be entered intothe Journal 
when the Journal is again operational . 

Note that all Of this 1s SUbject to mOdifcation and discussion. 
comments will be appreciated . 

Thoughts about the Defe rred Execution System (VEX) ar1sin~ frOm a 

1 

2 

conversation with DCE on 12 March 1971: J 

The needs and gene ral idea of DEX~ ~ part of a full spectrum of 
augmentation aidS for the user . 

As we make the resources ot our site available to users on the 
network, and as the loa~ on the system increases here . it 
becomes more clear that an additional option for dOi ng low 
priority, non~interactive text creation and editing would be 
desirable. 4A 

Input could be through paper tape here or through some for m 
of queueing mechanism here and out on the network . 

compatability with existing systerns-~ DNLS and TNLS would be 

kA1 

nice. kB 

Commands should be as similar as possible . with 
half-duplex terminals, it may be advant~eous to mOdify the 
TNLS command specification and feedback. 481 

The differences between the parts of the spectrum should 
appear to be as minor as possible. Going frOm a fUlly 
interactive diSPlay system to the less interactive teltype 
system to the non-interactive deferred execution system 
should be painless and transparent to the user. hB2 

The Old FLTS~~ Discu ssion of features 5 

FLTS provide d the user the capabilities of creating and 
editing files Off-line. In creatin g a completelY new file one 
could inser~ statements . The ~ethod differed in a crucial 
ma nner from that used in ~he current NLS. Whe reas in NL S one 
specifies the location af~er Which the statement is to be 

1 
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entered, in 1LT3 the User specified a number which was to be 
the nu mber ot the newlY entered node. 5A 

Additionally. 1n FLT5 one did not have to specify an 
instruction mnemonic for insertions-- simPlY the specification 
of a node number followed by text cuased the t ext to he 
entered as a node in the file structure. The end of the text 
Was specified by two CRLFs. 58 

The user had a bit of control over errors in punching the 
input tape . Immediate de letions of characters, words or lines 
could be specified using the characters <. > and J 
respectively . One could specify a deferred deletion using a 
Simple place code similar to the location specifications in 
NLS . Defe rred deletions could serve the same purooses as 
immediate deletions; they could also be inserted in previous 
statements (using a construction similar to the rnsert 
Character or Text commands in NtS) to permit later changes in 
text. SC 

Any command could be cancelled by un~comminds . Commands coVld 
be imme d iatelY aborted by typing a dollar Bign ($ 1 . SO 

Other available commands included Append, Delete. Replace, 
Move, and copy . 

specification of locations again refe rr ed to the number a 

SE 

node (or group of nodes) was to get. 5El 

Directives co r esponding to thee current out put Processor 
directives pe rmitted formatting of Hard~COPY output. (The 
term Pass 4 came from the fact that this print out was the 
fou rt h pass of the FLTS compiler. 

Some proposed features of DEX 

As many of the current repetoire of 
Should eventual l y be PUt into DEX . 
several WhiCh would be meaniingless 

NLS commands as possible 
(The r e are, of course, 
in an otf~line system.) 

It alBo is evident that an Oft-line system not necessarilY 
using paper tape as input would be useful particularly for 
people on the network. 

The baSic principles of design involved in thiS project should 

SF 

6 

6A 

68 

be the fOllowing: 60 

1. As mu ch of the core NLS procedures as possible shOUl d 

2 
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be used in the implementation of the system. This is 
fairly eVident-- proliferation of similar routines is 
expensive in time and wastefu l of the resources of the 
computer. 

2 . The system should be as easy to use as possible. 

J. As Part of the array of augmentation tools, OEX should 

601 

602 

be compatible with TNLS and DNLS. 603 

some needs arise as im~ediate consequences of t hese design 
princlo1esj others come after some thought; others still are 
open to discussion: 6D 

1. Specification of items Should be with relation to what 
the User has in front of him at the time of creation of the 
OEX tape o r file. 6D1 

The USer editing a pre-existant document will refer t o 
items with repect to the numbers they had on their last 
printout. References to new items will be with repect 
to the numbers given on entry. Moves , insertions and 
other commands should not affect this. 

, 
AS a result an interpolative specificatio scheme is 
necessary. To insert a node between nodes 1 and 2 on 
the Bame level the user should be able to specify a node 
1.5. 

2 . It s houlld be possible to enter nodes in any orde r. 

The creation of dummy nodes whiCh will be cleaned up at 
final output is useful. 

3. It should be possible to cancel any command. 

A history of each special node could be con~ained in a 
word in a list containing in one half a PSI D. in the 
o~her 18 flags··dummy flag, move flag, interpolative 
flags, etc. 

4. If ~he user repeats an already used numbe r the 
information should not be thrown aWay . The successive 
oCCurances become successors of the first statement. They 
may be accessed using parenthesized occurance numbers . 
e.g., 1(1), 1(2), 2a (3)1, etc. 

5 . An implicit command at the end of a progra m causes the 

3 
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creation or updating of an NLS file Which may be used on 
the other systems. All dummy statements without 
substructure are deletedj those with substructure r emain 
with asterisks as their text strings. All numberin~ is 
corrected. (Interpolations and repeats are renum be red 
alon g with all other statements.) 

6. As much of the tape as is possible should be pr ocessed 

6D, 

without generating errors. 6D6 

7. The user should be able to see all he has done on the 
printout of the file being modified and the text bein~ 
entered. ThUS contrOl characters can not be used in 
punching tape as they do not print on the Teletype. 6D7 

Proposed implementation schedule. ? 

Phase 1-- Paper tape -~ fresh ma terial input. 

The first Phase in the implemen~~t1on of a deferred 
execution facility will be a system permitting off line 
insertion of files into the system. These files may be 
entered onto Paper tape or into some sort of queue at other 
network sites to be inserted and processed at some later 
time. 

A ~ueueing mechanism is not to be i mplemented at 
present . Rathe r the user is to load the paper tape 
reader, go into the EXEO, assign the reader to hiS job 
using the ASSIGN PTR: command, copy the tape to a TEN EX 
file, ~eassign the reader, and then enter NLS specifying 
a new deVice, OFF-LINE, his initials as uBual and then 
the name of the file to which ~he paper tape had been 
copied. 

The taoe will be pr ocessed off-line at low pr iority . 
Eventually we hooe to permit the user to enter his jO b 
into something like a printer queUe to pr ocess when the 
s ystem has time. 

eeCaUse of the demand for a decrease in the load on the 
system it is deSirable to get somethin~ up as soon as 
oossible. 

There will be comman~s capable of dOing several basic file 

7A1 

7A1A 

7A1B 

7A2 

creation tasks: 7A3 
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Insert a statement at a particul~r level ~n a particular 
location. 

This is more OifficUlt than is lrnmeOiately apparent. 
In order to satisfy Principle 1 above and also Need 1 
we mu st write a neW parsing algorithm for NLS node 
specification . We must be clever -- the core routines 
expect the PSID after Which the new item is to go 
alOng with level adjUst specifications . We mus t get 

7A3A 

thiS information out of the node specification . 7A3Al 

The syntax of the command will be identical to that 
in FLTS with the fOllowing exception. The end of the 
command will be specified by an exclamation point. 
(Se e Need 7 above . ) This will serve as the command 
accept character in all other cases. The use of 
CRLFS as acceptance ch&rac~ers is to be avoided Since 
it is possible that ~he user may wish ~o use them in 
a node . It is easier ~o put a literal escape (I) 
before a real printing character.. 7A3A2 

othe r speCial characters are described in FLTS 
~e.c riptionB an~ in IJ528 0,:). 

Inser~ $taternen~s in any order. 

ThiS is not difficult if We start the creation of the 
history list to facilitate the presence of dummy 
nOdes . If a node is specified with an existant 
number and that number refers ~o a dummy node. it 
becomes ~he node . If it r efers to a real node we 

7A3A3 

7A3B 

handle the prOblem as discussed in Need 4 above . 7A3Bl 

Interpolate i sta tement into a location between (or 
before) earlier specified statements . 

This is perhaps no t essential in the first paSS given 
the de sirability of i mm inent i mplementation of the 
first phase. It would add additional complexity to 

7A3C 

the parsing al~oritnI 7AJC1 

create fi le from the input mate rial. Enter it into th e 
system. 

The user could specifY the name of a file to be 
outpu~ to, AlternativelY. a default would be an NLS 
extension of the file named at the t i me the tape 
program Was entered. 

5 

7A3D 

7A3D1 



) 

) 

) 

HG. 23-AP R-71 15:43 6738 
Furth~r notes on DEX-~ a proposal 

print out a fi l e; specify the format an~ structure of 
the print out. 7A3E 

We could permit an Output Device printer command. 7A3El 

MOd ify commands made earlier 1n the 1nput~- ~elete 
commands to insert statements, cnange the location 
specified by an insert command, mOdify a create file 
command-- change the name of the file created . MO~1fY 
printout specification commands. 7A3F 

At first very basic modifications -- we do not clan to 
permit appends o r defe r red de l etions at first . 7A3Fl 

Note that because of the way we plan the syntax of th e 
commands and the semanticS we plan to attach to them 
there is no need for level adjust characters. The user 
eXPlicitly specifies the number a node is to get. 
Included in this specification is the level. Also note 
that this precludes the use of a center-dot mode . 7A3G 

Thi~ is a ~ood idea . With a centerdot. it would be 
difficUlt for an off-line user too recall the number 
of a nOde entered in the middle of a center-dot 
se~uence . 

In the future we plan to permit somethin~ ot a macro 
definition facility Which would permit an ullused 
symbOl to be declared to represent a node. I! ~ for 
examPle. 2a12b were defined to be #. 2a12b3 could he 
written N3. This should take away some of the 
Objection to the lack Of the center-dot facility . 

The fi r st phase system could be implemented early the weeK 

7A3Gl 

?A3G2 

of 26 APril . 7A l 

Phase 2- - Access and modifY existing files . 

The input commands and text can be on paper tape or Can be 
in a SUbsystem of the Exe c or can be queued at remote 
sites. The back~round jOb will process items in the queue 

?B 

at appropriate times . 781 

In addition to the commands of Phase 1. the following 
additional commands will be added: 

Insertion of new statements. words~ characters. 

6 
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Deletion of items . 

MOdify the sructure of the existing file. 

copy and merge items from other files; copy items trOm 
the same file. 

Phase 3-- Make DEX commands compatable with t he on -line 
system. permit essentiallY executa~le text. 

Maybe mOdify commands in TNLS and DNLS to make all systems 

7628 

762C 

762 0 

70 

a8 similar as possible. 701 
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