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The PCPBB Format

1 Introduction 1

1a pata structures will be encoded according to PCPBES8 when the
physical channel transmits messages which are streams of B=bit
pytes, 1a

2 Data Structure Encoding 2
2a The first byte of a data structure is & type code, with the

type zero having the special interpretation indicating that a kKey
is present for this data structure, non=zero codes indicate

element types, 24
2b Key 2b
2p1 FLAG (1 byte) = 0 2b]
2b2 VALUE (any element) 2b2
2C Elements 2¢C
2c1 EMPTY 2¢c)

2cla TYIPE (1 byte) = 1
2clb VALUE (none) empty
2c2 BOOLEAN 22
2Cc2a TYPE (1 byte) = 2
2¢2b VALUE (1 byte) boolean
2¢2pl FALSE=0
2¢2c2 TRUE =1
2c3 INDEX 2¢3
2c3a TYPE (1 byte) = 3

2¢c3b VALUE (2 bytes) index
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2c¢3bl The value represents a positive integer in the

range 1 through 2#%15 « 1

2C4 INTEGER

2¢4a TYPE (1 byte) 4

2C4b VALUE (4 bytes) two’s complement inteder
2¢5 BITSTR

2¢c5a TYPE (1 byte) = 5

2¢c5b COUNT (3 bytes)

2c5¢ VALUE (count bits) left adjusted in ((count+7)/8)
bytes)

2¢c6 CHARSTR
2cea TYPE (1 byte) = 6
2cb6b COUNT (3 bytes)
2cbc VALUE (count pytes) ascii text
2¢7 LIST
2c7a TYPE (1 byte) = 7
2C7b COUNT (3 bytes)
2¢7pl nNote: Lists of unspecified length are specifi
setting the COUNT to all ones, The end of such a 1li
indicated by a byte of all ones in place of a TYPE
field,
2¢c7c REPEAT (1 byte)
2c7cl SPECIFIEDELEMENTS=0

2c7cla Count pata Structures

2c4

2¢c5

2C6

2¢7

ed by
st is



2¢7¢2 REPEATEDELEMENT=1

2clcZza One
repepated

Data Structure
instances)

2¢7¢3 REPEATEDVALUE=2

2clc3a One Type (count, repeat)
values
3 Data Structure Format
ja Bormmmmffommmmmmmmwd
datastruc # Key # element #
el e 3
3al key
jgle P e et 4
Key # 0 #* element #

e Ll L ]

1 X

382 elerent
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(representing count

and count element

I'RUE

3ala P
empty * 1 *
Fmrmmmi
1
3az2b Hoownolosensownll
boolean # 2 # 0 or 1 # 0 for FALSE or 1 tor
L Y
1 1
3alce B L T |
index # 3 # index * small positive integer
Pommmmlimmmwm -
1 Z

26152
Format
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3azZ
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JBP

3az2d e
integcer #* 4 * integer # two’s complement integer
LR R E el it 3

1 o

Jaze ecconjonsnnnufieeanewl
pitstr # 5 # count # bits *

Pummmmmmm e wwdhwmm ==

1 3 count ((count+7)/8 bytes)

s3azf Tl it e e

charstr # 6 # count #* text # Network ASCII

fommnmionevanwnlionnnn=i

1 3 count
SBZQ B oo o o o
list # 7 # count # repeat # count~structures #
B T L L L L e R
1 3 1
4 Examples 4
‘ 4a Empty 4a
48] #emwm=i
k3 1 -
Pommm—y
4al
4p BRoolean "TRUE" 4b
qu Pommmmfdmmw -
> 2 < 1 *
PR L
db1
4Cc Index "7" 4c

4C] Swmemmmiirevenfcann=y
“ 3 # 0 * 1 ¥

P T RS




44

4e

4f

49

4nh
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Integer "=3"

B B e e )

#:L g5 % 2588 285 % 25504 1253 #

D L VA S —

pit string "10001111103011"

L B e e RS

s 8. . V] % 0% 14 # 143 » 172 *

Pommmmmdhom o womwfomommommdhowwowommowfhowwmowomdowo.---

Character string "ABCDE"

4:1 L B R B e A Tl Ll et it Ll ok ]

* 6 * 0 B HENaL 8 * A * B # C e LD = E ¥

B b T T B T F LT T

List of a character string "ABC" and a boolean "FALSE"

4g1 R e e e e T et
I g T OLTER RO  LR T QAW - 6 TR0 0 RET3

D il il Tt it et e e T

492 - -
N WIS U (o P S L T

B e e e e el Ltk
or
45] e e

BTG N 285 N A28 eE2RR S 0T TR MG A O 00 TR 5]

et et et el e L D Ll Lt

26152
Format

4d

4d1

de

del

4t

491

492

ah

4n1
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4n2 B e e e L Lk
¥ AT BRSNS [T YRR OT e 255 ¥

D e A Ll Ll LT

4h2

List of two the booleans "TRUE", "FALSE" 41

411 I R Tk B T 3
© 7 S (4] * 0 - 2 * 0 v 2 “ 1 ¢ 2 ~ 0 #*

e L L L I T L T T T T T T T T,

or 44

e B e e N S L A L L AL L e R LA Es

“ 7 @ 0 “ 0 - 2 k3 2 % 2 v 1 “ 0 “«

B T e T 3

431
Boolean "TRUE" with character string Key "X1i" 4K

B B e L S

N 0 l 6 * 4] « 0 < 2 Kl X * 1 # 2 ® 1 o
2 e e e T Tl et et LT |

4k1
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1 18=JUL=75 10145120=EDT,725:000000000000

Mail from BBNeTENEXE revd at 18=JUL=75 1045=EDT

pate: {8 JUL 1975 1043=gpT

Sendery WATSON at BENTENEXB

Subject: Meeting between myself and Postel to Review some things

before I go away for a week From: WATSON at BBEN=TENEXB

Toi POSTEL

Cct WATSON, TRBY, EHARDT, LEHTMAN, MICHAEL

Message=ID? <[BEN=TENEXB)18~JUL=75 102143:53=EDT,WATSON> 1

2 Jgon, 1 would like to cet from you drafts of milestones, Ehardt PDP
11 memory position paper, and Lehtrman NLS WM interface paper by 2300
today so0 I can review them and then meet with yony and others if
needed starting at 3:00 as I would like them to 0o out either by end
of today or early next week while I’m cone and want chance to make
one more pass at them, Thanks Dick ewmewes
18=JUL=75 10158140=EDT,16603000000000000
Mail from BBNe«TENEXE revVd at 18«JUL=75 1058«EDT
Datet 38 JUL_ 1975 1056=EDT
Sender; WATSON at BEN=TENEXR
Subject: DEX
From: WATSON at BBNe<TENEXR
Tos BFLLEVILLE, LEMTMAN

.Cct WATSON, kremers at SRIeAI, POSTEL, MICHAEL, CORNISH
MessagesID: <[BBNeTENEXE)18«JUL=75 10:56112«EDT, WATSON> 2

3 Harvey, Bob, Doug feels pretty strongly (I think very) that the
think piece on the small 11 floppy disk_type Dex paper needs to sit
in a paper with vhple dex spectruym of which he feels thats oOne
probable end peint, If possible T would like to get together with yoy
two at 1100 to talk about it and anyone else that might be interested
. Norton censiders Dex his number one development need,
I see a staged sort of development plan,
stage 0 fust getting whats there working and its regquirements on
hardware etc clear, stage |1 to stage n where depending on how we
feel n could be small or large more editing capabilities in cassette
tyoe Dex, stage n+! pdp 11 floppy disk dex,
Someplace in all this has to be better interface to sequential world
I think or maybe that just falls out of NSW £{le things I do not
know, Anyway in thinking aboyt markettino over next n months I know
Development has to have individuals with some time to deal with
specific application areas, The DPCS area has three main components
Graphics, Dex and evolution of Output Processor and portraval
generaltion, Arm assuming Bob and Elizabeth are key people to help
formulate plans here awith help from others as needéd, Jan K and C
are involyed as J K is doing something aboyt stage 0, J C may get
lnvolved in building stage i with vtility funds but thats not clear
vet, DICK wemmmmm=

. 18=JUL=T5 11811302=EDT,5861000000000000
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Mail from BBNTENEXE rcvd at 18«JUL=75 1111=EDT

Date: 18 JUL 1975 1101=-EDT

sender: WATSON at BEN=TENEXB

Subject: milestones

Fromi: WATSON at BEN=TENEXB

Tot POSTEL

Cect WATSON

Message=IDy < [BRRN=TENEXB11R«JUL«75 11:01;1R«EDT,WATSON>

4 Jon, the sup NSW areas should probably have meetings next week so
evervone kKnows what to charge and can review his individpal
milestones, Besides the milestones that agc out to MCA I would like
more detailed cnes by indiyidual so we have a better DEWline system
to see if we are sliding off the plan and need to reformylate, Thanks
DIiCK cemeuerw

19=JUL=75 10:44:152«EDT,3471000000000000

Mail from BENeTENEXB rcvd at 19=JyL=75 1044=ED7p

patep 19 JUL 1975 1043~gpT

Sender: WATSpoN at BEN=TENEXB

Subject: distripution of PDP {1 core doc

Fromt WATSON at BENeTENEXB

Tos EHARDT, POSTEL

Cct WATSON :

Message=ID! <[BBN=TENEXB)19=JyL=75 10143:42=ED7,WATSON>

5 Please add waal“is{ apnd probably tripls to distribution, Thapks
DIiCK wemsnns

19=JUL=75 11105102«EDT,133R3000000000000

Mail from BEN=TENEXE revd at 19=JyuL=75 1105=EDp

pater 19 JUL 1975 1103=gEpT

Senderi WATSQN at BBu=TENEXB

Subject; prorosed structured messace protocol

Froms: WATSON at BENeTENEXB

Toy JWHITE, POSTEL, HOPPER

Cct WATSON )

Messace=ID: <[BBN=TENEXB)19=JUL=75 11:03:01=EDT,WATSON>

6 There is lots of MoMentum building up behipnd the protocol,

yezza has approved it, ISI is likely to uyse it, BEN is planning to
implement it, 1f we are to impact it we need to reply the week after
next, :

The concerns I have about it are: )

1) should we recommend that a second desian pass he made to consider
basing it on pPS entirely, 2) does it make senge for our multl host
Jgournal ideas as is, 3) does it handle N1LS filles with graphics and
links as messace bodies correctly or at all, 4) What would have to be
added to DPS te handle the request reply ideas as proposed without
all the introduce permanent connection approach of DPS, T cuess given
that {f this thing Qpes thrpugh we are likely tpo have tpo live with it

26161
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mail from Watsen

Charles should make a pass throlgh it also, There (s another couple

hardeopy versens On my desk, Jim can you please coordinate the views

of the four of you &nd pass acopy of this to charles and we will get
togehter a week from mondav = it would even be useful i{f you could

have a draft reply as a strawman, Thanks Dick mewes=nma 6
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(J26161) 21=JUL=75 18:353151 Titlet: aAuthor(s): Jonathan B,
Postel/JBP) Distributions /JBRP( [ INFO=ONLY ) ) ¢ Sup=Collections:
SRI=ARCs Clerk: JBp)
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1 18=0UL=75 103145220«EDT,725:000000000000

Mail from BBNeTENEXE revd at 1R8«JUL=75 104S=EDT

pDate: 18 JUL 1975 1043«gpT

Sendery WATSON at BENeTENEXB

Subject: Meeting between myself and Postel to Review some things

before I go away for a week From: WATSON at BEN=-TENEXB

Tot POSTEL

Cc3 WATSON, IRBY, EHARDT., LEMTMAN, MICHAEL

Message=ID! <[BBN=TENEXB)18«JUL=75 10:43:153«EDT,WATSON> 1

2 gon, I would likKe to get from you drafts of milestones, Ehardt PDP
11 memory position paper, and lLehtman NLS ¥M interface paper by 2300
today s¢ I can review them and then meet with you and others if
needed starting at 3100 as I would 1ike them to go oyt either bty end
of today or early next week while I’m gone and want chance to make
one more pass at them, Thanks Dick =wrewre=

18=JUL=75 10:58340=EDT,16603000000000000

Mail from BENeTENEXB revd at 18=JUL=75 {0S8=EDT

Date: 18 JUL 1975 1056=EDT

Sender; WATSON at BBEN=TENEXB

subjectt DEX

From: WATSON at BBN=TENEXB

To! BELLEVILLE, LEHTMAN .

Cct WATSON, kremers at SRIeAT, PNSTEL, M;CHAEL, CORNISH

Message=IDt <[BBN=TENEXB)i1B8«JUL®75 10356312=EDT, WATSON> 2

3 Harvey, Bob, Doug feels pretty strongly (I think very) that the
think piece on the small 11 floopy disk type Dex paper needs to sit
in a paper with whole dey spectrum of which he feels thats one
probable end peint, If possible T would like to get together with you
two at 1:00 to talk about {t and anyone else that might be interested
. Norton considers Dex nis nymber one development need,

1 see a staged sort of development plan,

stage 0 just cetting whats there working and its reqyirements on
hardware etc clear, stagce | to stace n where depending on how we
feel n could be sMall or large mere editing capabilities in cassette
type Dex, stage n+i pdp 11 floppy disk dex,

someplace in all this has to be better interface to sequential world
I think or maybe that just falls out of NSW file things I do not
know, Anyway in thinking aboyt marketting over next n months I know
Deve;onment has to have indivlduals with some time to deal with
specific application lrenl. The DPCS area has three main components
Graphics, Dex and evelution of Output Processor and portraval
generaltion, Ar assuming Bob and Elizabeth are key people to help
formulate plans here awith help from others as needed, Jan K and C
are involved as J K is doing something about stage 0, J C may get
involyed in buyilding stage 1 with Utility funds but thats not clear
vet . chk --’..---

18=JUL=75 11¢11:02=EDT,5863000000000000
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Mail from BRN=TENEXBE revd at 1R«JUL=75 1111«EDT

pDatet 18 JUL 1975 1101=EDT

Sender: hATSGN at BEN=TENEXE

subject: milestones

Fromi: WATSON at BBN-TENEXB

To: POSTEL

Cc: WATSON ]

MesSage=ID: <[RBN=TENEXB)18=JUL=75 11301:18~EDT,WATSON>

4 Jon, the sub Ngw areas shoyld probably have meetings next week soO
evervone knows what to0 charge and can review his individyal
milestones, Resides the milestones that 5o out to MCA I would like
more detailed ones by indiyidual so we have a better DEWline system
to see if we are sliding off the plan and need to reformulate, Thanks
DICK semweew

19«JUL=75 10144352«EDT,347:000000000000

Mail from BENeTENEXB revd at 19=JuL=75 1044«ED7

pate: 19 JUL 1975 1043=EpT

Sender: WATSonN at BByNe=TENEXB

Subject: distripution of PDP 11 core doc

From: WATSON at BENeTENEXB

Toy EHARDT, POSTEL

Cci WATSON
.Vessaqe-ml <[BAN=pENEXB)19=JUL=75 10:43142=EDT,WATSON>

5 Please add waal'is{ apd probably triply to distributien, Thapks
DicK wevwnne

19=JUL=75 11:05302=EDT,13383;000000000000

Mail from BENeTENEXE revd at 19«JyuL=75 1105=ED7

pate: 19 JUL 1975 1103=gpT

Sender: WATSQON at BBy=TENEXB

Supject: prorosed structured messace protocol

Fromt WATSON at BBN=TENEXB

Toy JWHITE, POSTEL, HOPPER

Cect WATSON

Message=ID! <[RBN=TENEXB119+JUL=75 11103:01=-EDT,WATSON>

6 There is lots of momentum puilding up behind the protocol,

vezza has approved it, IST is likely to uyse it, BBEN is plannina _to

implement it, If we are to impact it we need to reply the week after

next,

The concerns I have about it aret

1) should we recommend that a second desian pass be made to consider

basing it on DPS entirely, 2) does it make sense for our multi host

Journal ideas as is, 3) does it handle nN1.S files with oraphics and

1inks as message bodies correctly or at all, 4) What would have to be

added to DPS to handle the reguest reply ideas as proposed vwithout

all the introduce permanent connection abproach of DPS, I guess aiven
.that 1f this thing Goes through we are likely ts have to live with it
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Charles should make a pass twhrouoh it also, There {§s another couple
hardcopy versons on my desk, Jim can you please coordinate the views
of the four of you and pass acopv of this to charles and we will get
togehter a week from mondav « {t would even be uyseful if you could
have a draft reply as a strawman, Thanks Dick weewens

26162
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1 The following res
CASSETTE utility an
the next weeks wil)
the network and wil
be used, but proble
not designed with t
improvements withou
later notes,

1a The Cagsette
addressable cont
1al 1) rewind
1a2 2) record
1a3 3) stop r
1a4 4) read
1a5 5) stop r
1p Additional ca
WORKSTATION EQUI
ic At present (7
supported are th
icl ICP-TERMI
1c2 TECHTRAN
1d Dperaticr of
be juaranteed w
will be expanded
le At the presen
terminals is not
new version cf ¢t
1£ When the CASS
absolutely sure
used is greater

processed, This
drive cannct be

{ JHK HGL 21=JUL=75 19324
Cassette Restrictions

trictions currently aoply to the use of the

d DEX, Spftware modifications to be made within
offer areater security of data capture through
1l permit a wider variety of cassette hardware to
ms with the nature of the TIP device (which was
he cassette process in mind) preclude major

t further developments which will be outlined in

recordeyr pysed myst have the folowing remotely
rolss

ecord

ead

ssette hardware specifications may be foynd in the
PMENT REFERENCE MANUAL, NIC # 213809,

/15/75) the only (1) specific cassette drives
e followina:

CETTE 3100

4100

the CASSETTE UTILITY and hence DEX i{tself cannot
hen anpy other type of drjve {s used, This list
in the fuyture,

t time cagsette input throush 1ine Processor
supported, This facjiiity will be avajlable {n the
he CASSETTE UTILITY,

ETTE UTILITY {s used on a TIP line one musgt be
that the size of the TIP buffer for the line being
than the gize of the longest tape record to be
restriction is necessary because the cassette
stopped while it is reading a record, If this rule

26163
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1a4
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Current (15«JUr=75) Cassette Restrictions

is not follewed, the pregram will hang, drop characters and {n

general behave in an unpredictable and ynreljiable manner, In some

cases, modifications to the sizes of buffers used for cassette

input will have to be arranged with the Network Control Center to

follow specifications of ARC, 1f there is difficulty getting all

data through the network, ARC should he congulted with information

about the TIP used, the TIP port, and the tape record size, if

ia When the CASSETTE UTILITY {s used via a TELNET connection the
TELNET escape Character must be Changed to something other that
the default *Z, (*W is recommended), TELNET must also be told to
operate in "transparent mode" to aveid interception of control and
special characters from the tape,

ih We are ip the process of investigating the CASSETTE problem and

hope to have a somewhat more reliable gsoftware package avallable

within the mext few weeks. The ahove restricions, however, will

remain in force, Problems and guestions concerning the DEX and

CASSETTE UTILITY systems should be forwarded to LEHTMANRBBNRB, or
KREMERSBBENE, ih
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current (15«JUL=75) Cassette Restrictions

(J26163) 21=JUL=75 191245393 Title: Author(s): Jan H, Kremers,
Harvey G, Lehtran/JHK HGLjy Distribution: /SRI=ARC( [ ACTION ) ) JHK( [
ACTION ] ) JCNC [ ACTION ] Should this be sent to Crain or any Utility
customers?) ¢ Sub=COllectionsg: NIC SRI=ARC) Clerk: HGLJ Oriqint
< LEHTMAN, CASETT,NLS3y2, >, 21=JUL=75 19120 HGL sppreées,
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Some TIP buffer sizes

1 The followine 1ist of TIP puffer assignments was provided by Joel
Malman of the Network Centro) Center on 16 and 18 jJuly, They should

be useful in the analysis of Cassette proplems, The list of TIPs was
obtained from Applicationsy there are a few others which should also

be included (such as RADC?) Numbers are octal, Input byffers are

measured in words at two characters per word, _Output buffers are

double buffered; therefore the output buffer listed may he taken as

the octal buffer size in characters, Except for AMEs and Tymshare,

the list was cemplled over the phone and may be incorrect in places

due to my stenegraphic inentitude, 1

2 Note algo the fact that Joel expressed shock that we would even
consider putting the TIP which was designed "for people typing at
keyboards" to use in the middle of a cassette based system, There is

no flow control in the TIP and buffers will indeed overflovw, 2
3 AMES}:
PORT INBUF OUTBUF
1,2 253 527 (860079600 SCOFE)
I=64 34 71 (300 MODEMS)
65 1 1 (SPARE)
66 34 162 (15071200 TTY)
6% . 1 1 (SPARE)
‘10-74 34 71 (300 MODEMSR)
75 1 1 (SPARE)
76=77 34 71 (300 MODEMS) 3
4 ARpaAt
PORT INBUF OUTBUF
1 0 173
2 244 511
3 122 164
4 122 173
S5=7 122 164
10 122 1713
11 104 51
12«77 44 51 “

5 KIRKLAND}
PORT INBUF OUTBUF

1=3 266 554
4w 133 265

1017 55 133

20237 26 55

40=77 13 26 N
6 MITRE:

PORT INBUF OUTBUF '

‘ 2=7 17 37 '
|




17
17

17
77
17
77
17
77

T\
10
37
10

10
317
10
50
10
11
10

i0

RS:

INBRUF

INBUF

22
22
22

Some TIP butffer sizes

178
37
2
37
176
37
104
37
204

QUTBUF
21
77
21
42
21
77
21
21
21
63
21
63

21

NUTBRURF
44
-
44
B
44
-
111
6
223
6
156
223
A
215
A

DUTBUF
70

160

70

21=JUL=75 20144
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- 40 214

7 22 70

10=12 40 214

13 22 70

14 22 124

17 151 16

21,23,26 22 16 9
10 TYMSH3

PORT INBUF OUTBUF

i=14 101 aw (300 MDDEMS)

15,17 202 202 (208A EXTERNAL CLOCK MNDEMS) 10
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(J26164) 21=JUL=75 2014451 Title: Author(s): Harvey G,
Lehtman/HGLy Distributiong /JCN( [ ACTION ) ) RWW( [ ACTION ] ) MEH(C [
ACTION ) ) JHK¢  ACTION ) ) SGR¢ [ ACTION ] ) SRI=ARC( [ INFO«ONLY ) )
1 SubmCollectionst SRYI=ARC; Clerks HGLy
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1a Jonathan B, postel, Eljzabeth J, Feinler, Kirk E, Kelley, N, Dean
Meyer, James E, (Jim) White, pouglas ¢, Engelhart, Martin g, Hardy,
J, D, Hopper, Charles H, Jrby, Harvey G, Lentman, James C, Norton,
Jeffrey C, Feters, Dirk H, Van Nouhuys, Keénneth E, (Ken) Vigtor,
Richard W, watson, Don 1, Andrews,
ib James C, Norton, Richard W, Watsen, Martin E, Hardy, Jan H,
Kremers, Susan Gail Roetter, Mary Ann Kellan, Buddie J, Pine, Andy
Pogaio, David L, Retz, Laura J, Metzger, Karolyn J, Martin, Jan A,
Cornish, Larrv L, Garlick, Priseilla A, Wold, Pamela K, Allen,
Delerse M, Prooks, Reverly BRoli, Rita Hysmith, Log Augmentation,
Joseph L, Ehardt, Raymond R, Panko, Susan Gail Roetter, Robert Louis
Belleville, Rene C, Cehoa, ANn Weinbera, Joan Hamjilton, Adrian C,
MeGinnis, Rebert S, Ratner, David S, Maynard, Robert N, Lieberman,
Sandy L, Johnson, Jares H, Bair, Jeanne M, Leavitt, Rodney A,
Bondurant, Jeanne M, Beck, Marcia L, Keeney, Elizabeth K, Michael
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Weekly Report

1 Last Week 1
ia nsw pProtecols 1a
1al worked not at all on updating the file package document as
agreed te at the june protocol meeting ial
}a? worked on the "pgeyde yser telnet" ppoagram for old tool
{nteracticn 1a2
ib project ranagement ib
ibi Tagk/Feople/Time Chart ib1l
ib2 Milestones ib2
1b3 Bydoet ib3
ie operations at isic 1c
te! JSYS Traps fixed (it was a hardware nroblem) 1e!
14 arpa protocols 1d
‘ 141 Pyt 4 RFCg online ar Office=t 1d1
142 pead "Message protacel" report 142
143 Reag INWG notes 143
2 Next Week 2
2a ns¥ protecols 23
2a) get the "pseudo user telnet" program for old tool
interact{on to an operatjonal state 2ail
2a?2 complete updatinag the file packaae specification documents 2a2
2b project management 2b
2b1 send milestones to compass 2p1
2¢ operations at isic 2¢
2c1 Next goal is to have NLs 8,5 as standard NLs at ISIC 2ci
24 arra protocols 24d
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2¢d1 Work on

2d2 Read

243 Read

réespon "M
sponsé to "Message ProtocCol"

INWG notes

Network

Measurement notes

JBP 21eJULs=75 22347

report

26165

2d}
2d2

243




JBP 21=JUL=75 223147 26165

Jeekly Report

(J26165) 21=JUL=T7S5 221471131 Tit]
Postel/JBP) Distribution: /ARC=DEV( [
SRI=ARC ARC»DEVjs Clerk: JEP)

t Jonathan B,
) 1 Sub=Collections?
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Custody nf <ArcdoCumentatiand>

1 One of the duties vouy inherited in my documentation resent hat was

a vaguye general responsibility for this directory at BBN, I have a
commands branch that does a copy directory on {t with getting useful
information like who wrote what and when and hew big, Tt is
<dvn,docyoudear), You are weleome to {t, T just did a house

cleaning an got BBN back more than 1000 pages, It still has some

strange stuff like Dick’s megsages for the month of May, i
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Custody of <Arcdocumentation>

(J26166) 22=JUL=75 11318331713 Title: Author(s): Dirk H, Van
Nouhuys/DVYN; Distribution: /BEV( ([ ACTION ) ) DMB( [ ACTION ] dirt
notehook please) RWW( [ ACTION ] ) DIRT( [ INFDwONLY ] )
Sub=Collectionst SEI=ARC DIRTy Clerks: DVN:




1 26166 Distribution
la Beverly Poli, Delorse M, Brooks, Richard W, Watson, Jonathan B,
Postel, Priscilla A, Wold, Rita Hysmith, Pamela K, Allen, Delorse M,
Brooks, Elizabeth F, Finney, Beverly Boli, Lawrence A, Crain, Kirk
Sattley, Susan Gaill Rpetter, Robert N, Lieberman, Ann Weinbera,
Kenneth E, (Ken) Victor, Douglas C, Engelbart, James H, Bair,
Elizabeth K, Michael, Richard W, Watson, Elizabeth J, Feinler, Harvey
G, Lehtman, Kirk E, Kelley, Laura E, Gould, Jeanne M, Beck, Dirk H,
Van Nouhuys, James C, Neorton,
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NSW Charge Numbers

1 we will have nnew charae numbhers for NSW work startina this week so
dont do Vou time card ti{l11 v.u are told vour new charge number =ejon, 1



NgW Charae

(J26167)
Postel /JBP,

Numbers

22=JUL=75 12145331

Distripbution:

/ARC=DEV (

SRI=ARC ARC«DEV) Clerk: JBP}

Title!?

t

ACTIO}

1

)

JBPp 22=JUL=75 12t

Autnhor(s)t Jonathan B,

SubeCollections;

45

5

26167
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ia Mary Ann Kellan, Andv poggio, David L, Retz, Jan A, Cornish, Larry
L. Garlick, pelorse M, Brooks, Beverly Boli, James E, (Jim) White,
Ann Weinberae, Kenneth E, (Ken) Victor, Dirk H, Van Nouhuys, Jonathan
B, Poste), Fiizabeth kX, Michael, David 8, Maynard, Karojyn J, Martin,
Harvey G, Lehtman, Kirk E. Xelley, Charles H, Irby, Joseph L, Ehardt,
Robert Louis Bellevi{lle, non I, Andrews, Richard w, Watson, Douglas
C. Engelbart,
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NeXt Steps {n Worksmanager DoCumentation

1 I have been lookina oyer <sattley,wm=help,) 1 feel we are to the
point we can hand over the real help file to xS8, I have a number of

detailed sugaestions whieh I will fournalize tomorroy when I am
through lookine through it, I Would like to See KS's file become
file in xhelp, When he has read my suggestions and acted on therm
not, he might say that file {s ready for reviewy and Ann, Beverly,
Kirk Kelley, and I couyld review it in the way we usually do
documentation, Tt akes me feel good that the help system has qot
the point somecne onutside ARC can work with it,

the
or

to
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(J26168) 22
Nouhuys/DVN}
notehpook plea
Clerk; DVNy

Worksmanager Dpocumentation

=JUL=75 128152131} ritle:
Distributiont /KS¢ [ ACTION
se) DIRTC ([ INFO=ONLY ) ) 13

DVN 22«JUL=7S

Author(s): pirk

H

] ) DuMBC [ ACTIO)

Sup=Collections:

van
] dirt
SRI=ARC

12352 26168

DIRT}



1 26168 Distribution t
ia Kirk sattley, Delcrse M, Brooks, Jonathan B, postel, Priscilla A,
Wold, Rita npysmith, Pamela ¥k, Allen, Delorse M, Brooks, Elizabeth F,
Finnev, BeverlyY Boli, Lawrence A, Crain, Kirk Sattley, Susan Gail
Roetter, Robert N, Lieberman, Ann Weinberg, Kenneth E, (Ken) Victor,
Douolas C, Fngelbart, James H, Bair, Elizabeth K, Michael, Richard W,
Watson, Elizabeth J, Feinler, Harvey G, Lehtman, Kirk E, Kelley,
Laura E, Gould, Jeanne M, Beck, Dirk H, Van Nouhuys, James C, Norton,
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Available onwline to non=NLS users as [ISIC)<NSW=SOURCES>DPSERRS.TXT,

and periocdically uyndated,
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1 Introduction
1a This document ligts the errors currently detected and reported
by DPFS=10: thejir mneumonjics within tne DPS source code, their
numpers in decimal, and their associated diagnostic messages,
Error numbers QOreater than 1000 may occasionally be reported, and
are generated by DFS’ L10 runtime environment,
2 %data structuress
2a edddst = 1 "7,
2b eddkey = 2 "Duplicate Key,"
2¢ eddrky = 3 "Key has key,"
24 eddsto = 4 '"Duplicate data store name "
2e edildx = 5 "Illegal INDEX,"
2f edipdl = 6 "Illegal PSEL/DSEL."
20 ediulf = 7 "Illegal USERINFD,"
2h edmkey = B "Migging key,"
21 edodecl = 9 "LIST too long to deecode,"
29 ecolst = 10 "Maximum LIST size eXceeded,"
2k edostr = 11 "CHRSTR to0o 1ong to decode,"
21 edufty = 12 vyndefined data type,"
2m eduity = 13 '"Undefined informal data tyvpe,"
2n edusto = 14 'yndefined data store name,"
20 edvesl = {5 "NoneLIST addressed hy ESEL,"
2p edvwidx = 16 "No sueh index,"
2q edwkey = 17 "No such key."
2r edwtyp = 18 ‘"Wrong data type,"

2s edwpme = 19 "Incorreect number of parameters,"

2y edeabc = 20 "Data styuctuyre overflows source bloeck,"

26169

1a

2a
2b
2¢
24
2e
2f
2q9
2h
24
29
2k
21
2m
2n
20
2p
29
2r
2s

2¢
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3 ferrorss
33 eefimp
3h eefops
3¢ eemerr
3d eeuern
Je eeflio0

4 jevents%
4a avfacqy
4b evEjuy
dec evilen
44 eyoech

5 Sfolderss

. 5a afo0drn
5p eforun
sc efuife

54 efyrop

51
52
53
54
55

101
102
103

104

151
152
153

154

JEW 22=JUL=75 15134

List

"Not i{mpiemented,"

"Operating system error,"
"ynidentifianle operating system error,"
"Undefined error number,"

"L10 rune=time error,"

"Won't delete ALOCH avent,"
"Won’t delete SIPR event,"
"Il1legal event lenath,"

"Eyent oyverflow,"

"Won't create record While folder drained,"

"RUNFLD overrun,"
"Undefined record information type,"

"Undetined RUNFLD operation,"

A %inter=process communication%

6a ecdece = 201

6h ecutyp

6c eewmnuy

6d ecwpkl
7 $locks%

7a plfded

T elfdel

. 7¢ elflck

202
203

204

251
252

253

"Champnel already created,”
"Undefined channel type,"
"Channel type menu mismatch,"

"Inconsistent packet length,"

"DaaddlocCk,"
"Souaht 10ck deleted."

"Lock attempt failed,"

26169

3a
3b

3c

4a
4b
ac

44

5a
Sb
5¢

5d

6a
6b
6¢C

6d

Ta
70

e
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74
Te
¢

Ta

elmswo =
elmstk =
elostk =

elistk =

B %packages%

gb

ekfded =

ekupkn =

9 %proceduress

Sa
9b
9¢
g9d
e

9f

epfnoh =
epfplo =
epfsab =
epfsin =
eplacqg =

eplaid =

procedyre,"

9a
9h
91
91
9K
91
oam
9n
90

9p

epihlp =
epiint =
epimsk =
epinte s
epiote =
epirel =
epirsm =
epixhp =

epixin =

epixnt =

254
255
256

257

301
302

351
352
353
54
358
356

357
358
359
360
361
362
363
364
365
366

JEW 22«JUL=75 15134
List

"Noneexistent LCA to be swapped,"
"Lock stack underflow,"
"Lock stack overflow,"

"Lotk stack surplus,"

"Package dead,"

"Undefined package,"

"No nelp available,!

"No processor with sufficlient priority,"”
"Won’t ahort system procedure,"

"Won’t interrurt system procedure,"
"Context prohibits ACQPE,"

"Context prohibits any action hy local

"Context prohibits HLPPE,"
"Context prohibits INTPE,"
"Illegal argument/resuylt list mask,"
"Context pronipits NTEPE,"
"Illegal system procedure outconme,"
"Context prohibits RELPE,"
"Context prohibits RSHPE,"
"Context prohibits call to XHLPPE,"
"Context orohipits call to XINTPE,"

"Context prohibits sendino XNTEPE,"

26169

74
Te
1¢

19

Ba

ib

9a
9b
9¢
od

9e

9f
9a
9n
91
93
9k
‘91
9m
9n
90

9p
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10

11

9q
9r
9s
ot
9u
v
9w

9%

epixre
epixrm
epixrn
epuote
epurtn
epusyn
epwvis

epfgin

$processest

104
10p
10¢
104
10e
10¢
109
10h
104

109

egsdpoh
esfded
esipsa
esircv
esisun
esmpoh
esumsa
esuser
esywtd

eswaak

fprocessorst

11a
1ib
iie
114

1le

erigtd
eriptd
erisin
erorsh

erosml

401
402
403
404
408
406
107
408

409

451
452
451
454

455

List

JEW 22«JULe75 15334

tContext prohibits sendina XRECPE,"

"Context prohibits call to XRSMPE,"

"context prohihits sending XRTNPE,"

"Undefined procedure outcome,"

"Undefined
"Undefined
"UnPlanned

"Procedure

"PoH alpeady associated with process,"

return tyoe,"
system procedure number,"”
for visit,"

can’t be interrupted,”

"Process dead,"

"Syntax error in process adqdr.,"

"Ne POH via which to receive message,"

"nee direct superior,"

"Ne POH via whieh to send message,"

"indefined message number,"

"Undefined user name,"

"Indefined watchdog code,"

"Context pronibits GTDPS,"

"Context prohinits PTDPS,"

"Not siagned in,"

"ABF oVerflow,"

"Small block overflow,"

26169

9a
or
9s
9t
9u

9y

9x

10
10a
10b
10e¢
10d
10e
10¢
109
10h
104

103
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11f¢ erowin = 456 "processor window overflow," 11€
119 ervalo = 457 "Undefined entity type allocated," 119
11h eruinf = 458 '"yndefined process information type," 1ih
114 eruopn = 459 "uUndefined operation number," 114
114 erupm)l = 460 "Undefined parameter location," 114
11k erupsi = 461 "Undefined PSI channel number," 11k
111 eruyrde = 462 "Undefined entity tvpe read," 111
1im erysep = 463 '"Undefined scope," iim
1in erysye = 464 '"yndefined system call number," iin
110 eruusc = 465 '"Upndefin.ed user call pumber," i1e
11p eruwre = 466 '"Undefined entity type written," 11p
11g erfded = 467 "Processor dead," 11g
iir erdsin = 468 '"Processor alread® siagned {n," iir
12 $storageg 12
12a emfexh = 501 "CF stor2ge exhausted," 12a
12b emient = 502 "Negative entity size," 12b
12¢c emuent = 503 "Undefined entity type," 12¢
13 %undefined handles% 13
13a egmhca = 551 "Undefined call handle," 13a
13p eaomhen = 552 "Undefined ehannel handle.," 13p
13¢ eamhdt = 553 "uUndefined data store handle," 13¢
134 egmhey = 554 '"Undefined event handle," 134
13e eamhlk = 555 "tindefined loe¢k handle," 13e
13f eamhls = 556 "Undefined lockset handle," 13¢
13g egmhma = 557 "Undefined manager handle,’ 13g
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13h eamhpk = 558 "Undefined package handle,! 13h
134 egmhpo = 559 ‘"Undefined port handle," 131
13j eamhpr = 560 "yndefined processor handle,' 133
13k egmhps = 561 M"Upndefined process hapdle," 13k
131 eamhsg = 562 ‘"Undefined seament handle." 131
13m eamhsu = 563 "Undefined subprocess handle," 13m
13n eamhgy = 564 "lindefined system call handle," 13n
130 egmhus = 565 "Undefined user call handle," 130
14 %no more hanrdlesd 14
14a enohca = 601 "we call handle available," 14a
14b ehghepn = 602 "Ng chapnel hapdle available," 14b
l4c ehohdt = 603 "yo data store handle available," ldc
144 ehghey = 604 "Ng evept hapndle available," 144
14e ehohlk = 605 "yo loeck handle available," 14e
14f ehghls = 608 "Ng lpckset hapndle availanle," 14f
14g ehohma = 607 "yo manager handle availaple," l4q
14h ehghpk = 608 "Ng packaae hapdle availaple," 14h
144 ehohpo = 609 "po port handle available," 144
149 ehohpr = 610 "No processer handle avallable,! 141
14k ehohps = 611 '"No process handle availaple," 14k
141 ehohsa = 612 "No segment handle availaple," 141
14m ehohsu = 613 "yo subnrocess handle available," 14m
14n ehphsy = 614 '"Np system call hapndle available," 14n
140 ehohus = 615 "yo user call handle available," 140
6
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White/JEW; Distribution:

SRI=ARC; Clerk:
22=JUL=75 15131

JEW

JEW

List

15334311

TrrpRERE,y

Author(s):
/SRY=ARC( Sub=Collections:

DPSERRS,NLS12,



26169 Distribution >
1a pouglas €. Engelbart, Martin £, Hardy, J, D, Hopper, Charles H,

Irbv, Harvey G, Lehtman, James C, Norton, Jeffrey C, Peters, Dirk H,
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i Introduction

1a This document deseribes the internal structure of a
Distributed Programming System (DPS) process on Tenex, My
arolegies for the terseness of the document, put time and computer
resources are secarce, The reader is assumed to have as background
for this present offering, a thorouah understanding of the several
more verbose PCPp document which nhave preceded i{t, The prirmary
purpose of this document ?s to present to process implementers the
details of thelr interface with DPS, The services provided by DPS
are, roughly speaking, a superset of those described in previous
documents, Comments, bug/deficiency reports, and aquestions are
welcome,

2 Fork structure

2a A DPS process consists of a "econtrolling fork" (CF)
containina the DES implementation, and one or more 'processina
forks" (PFs) running beneath the CF, which contain user code, A
PF requests the DPS_services it needs by executina JSYS 400, which
the CF intercepts via Tenex’s JSYS trap facility and processes, A
process*® FFs are partitioned into one or more "subprocesses", the
first ralled the "process leader" and created as part of the
process’ creation, The first PF of each subprocess is called the
"subprocess leader" and is created as part of the subprocess’
creation, All PFs within a syborocess execute coples of the same
SAV file, and the CF routes incoming procedure calls to the_
apropriate subprocess and schedules its execution in an available
PF within that subprecess,

3 pperations

3a Three of ¢he five lowwleyel "operations" imoplemented by the
CF apnd accessib)e via JSYS 400 == IVDPS, RRDPS, and DRDPS ww=
provide the PFs with accegs to a whole set of DPS "yirtual JSYSs"
(VUSYSs) implemented by the CF, Another two operations == GTDPS
and PTDPS == provide the cF with access t0 3 set of "yirtual
JUSRs" (VJUSRss virtuval jump=to=user”’s) implemented by the PFs,
The final operation == PGNPS == provides a gsimple mechanism for
VJUSR dispath for "seaguential progessors" (SPs) Which possess the
following twe characterisetics: they are active oply while
executing VJUSRs, and they execute one VJUSR at a time,

3b A PF declareg iegelf ¢to be a geguyential processor by means
of a flag bit in the SIPR VJSYS, and then ipvokes PGDPS, PGDPS
bloeks the SP until the first VJUSR is reguired, The SP executes
the VJUSR whose number it £inds in AC 0 carguments in ACs 1=4),
and then returns its results via pGDPS, which again blocks the
processor, An SP need never {ssue either RDYPR or TSTEV/WAIEV,

26170
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3c Procedures executed by SPs can he aborted, but cannot be
interrupted, To abort a procedure invoked via the PECAL VJUSR,

the CF interrupts the SP on a PSI channel specified via SIPR; the

SP may either ianore the interrupt, or promotly make an abort

return from PECAL, SPs need not sunply the PEABR, PEINT, or PERSM
VJUSRSs, 3c

34 some eof the arguments and results of certain operations (and
VJUSRs and VJSYSs) are stored in "bloeks", A block ig M+1
contiguoys words of memorv, 0f which the first contains a header
(XWp M,L) and the next L, data, "ABc (x)s" stands for the Address
of 3 Block CONTAINING zero or more %°s (or exactly one, if "s" {s
absent), "ABF (Xx)s" stands for the Address of a Block FOR zerg or
more x*s (cr exactly one, if "s" is absent),

34
3e TVDPS (OF 0)

Invokes VJSYS, le
3el ACCEPTS 1N 3el
ela 0% XWD Jela
3etal op [0), Jelal
3eia2 ABC ¢ Jela2
3ela2a XWp jela2a
Je1a2a1l eyent handle /7 0 (meanina plock) Jelalal

3eia2aja (signalled upon completion of VJSYS

with completion code = XWD systemcall handle,
VJSYS number), jelalala
jeia2a2 vJSYS number jelaza?2
3ela2p XWD jela2b

3ela2pi call handle on whose behalf the VJSYS is
beinag execuyted) / O 3ela2p!
3ela2bla (meanind none), 3ela2bia

Jela2e2 ABF (use by DPS in returning VySYS results)

/0 3ela2p2
3e1azb2a (1f not blpcking pperation)) 3e1azb2a
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Jeib 143 VJISYS arouments 3elb
3e2 RETURNS + 3e2
3e2a systemeall handle in 0 3e2a
3Je2b 13 unsuccessfyl, error number in 1 3e2b
3e2¢ 21 successful, VJSYS results in 1~4 3e2c

3f RRDPS (0P 1)

Retrieves results of VJSYS, 3f
3f1 ACCEPTS IN 3f1
3f1a 0t XWD op [1], systemcall handle 3f1a
3f1bh 1t ABF (use by DPS in returning VJSYS resujts) 3f1b
3f2 RETURNS + 32
3f2a 1t unsuccessful, error number in 1 3f2a
‘ 3£2h 21 successtul, VJSYS results in 1ed 3f2p

3g DRDPS (0P 2)

Discards results of VJSYS, ig
3g1 ACCEPTS 1IN gl
3gla 03 XWD op [2), gystemecall handle 3gia

3g2 RETURNS + 392
3g2a 1! unsuccessful, error number ip 1 Jaza

3g2b 2% successful 3g92b

3h GTDPS (OF 3)

Gets VJUSR arguments grom DPS, 3Ry

3n1 ACCEPTS IN 3ni !
Ihia 0f XWD op [3), usercall handle ihla

Inik 13 ABF (use bv DPS in returning VJUSR arquments) Intb 1

3n2 RETURNS + LLY

|

I
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3h2a 13 unsuccessful, error number in 1
3h2b 21 successful,
3h2b1 XWD
3h2hila VJUSR number,
3h2b1b reaquesting process handle / 0
3h2bib1 (meaning local DPS environment) in 0,
3n2b2 VJUSR arqguyments in 1=4

31 PTDPS (OF 4)
Returns VJUSR results to DPS,

311 ACCEPTS IN
3i1a 03 XWD
3it1al op (4],
‘ 31122 ABC ¢
3i1aZa xwp
3i1a2al error code / 0 (meaning succegsful),
311a2a2 uysercall handle)
311b 1=43 VJUSR results

31151 (or, if error code specified,
byte pointer to ASCIZ diagnostic in 1)

312 RETURNS +
312a 1t unsuccessfuyl, error number in 1
312p 23 sueccessful
31 PGDPS (OF %)
[Returns orevious VJUSRK’s results te DPS and)
gets next VJUSRKR*s arguments from DPS,

331 ACCEPTS 1IN

‘l’ 3112 0t XWD

26170

3h2a
3h2b
3n2b!
3n2pla
3n2b1b
3h2pib!

3n2b2

34

31
3i1a
3i1al
3i1a2
3i1a2a
3it1a2at
311a2a2

3iib

3iipty
312
3i2a

312b

33

3j1a
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3j1at ep (5], 3j1al
33122 ABC ¢ 3§1a2
311a2a xWpD 341a2a
3i1a2al error code / 0 3j1a2al

311a2ala (meaning preyious VJUSR
successful/nonexistent), 3j1a2ala

3312222 ABF (use by DPS in returning next VJUSR'S
arauments)) 3it1a2a2

391b 1=41 previoys VJUSR’s results 391b

311py (or, if error code specified, byte pointer te AsSCIZ
diagnostic in 1) 31b1

342 RETURNS + 342

3123 11 unsuccessful, error number in i 3j2a
312b 21 successfu) 332b

332b1 XWD next VJyUSR number, requesting process handle /
0 312b1

3412bla (meaning local DPS envirenment) {(n 0 3i2bia

3922 next VJUSR’s arguments {n 1=4 3j2n2

4 VJSYSs for maniPylating remote processes 4
4a Processes 4a

gay CRTPS (VJSYS 1)
Creates remote process, 4al

4a1a ACCEPTS I 4ala
4atal 1! Dbyte pointer to ASCIZ process address 4alal
4aja2 2% XWD 4a1a?
4ala2a ABC (PCPR36 startup i{nfo) / 0 4alaza

4ala2a1 (meaning EMPTY), dala2al
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4ala2b ABC (bvte pointers to 4ata2b
4a1a2by ASCIZ yser name, password, and account) 4ala2bt
4a1a3 31 Xxwp 4alal

4alal3a package scope / 0 (meaning open no packages), 4alaila

4aladb process scope 4ajal3b
4a1a4 47 XWp dalad
4alada ABC ¢ dajada
4aladal ABC (PCPB36 package startup info) / 0 4ajadal
4aladala (meaning EMPTY))s 4aladala

4813482 / o (meaning all EMPTY), 4a1a4a2

d4aladb ABC (byte pointer to ASCIZ paCkage name)s / 0 4aladb

4aladp) (if no packages to be opened) d4atladni
4aib RETURNS 1IN 4aib
4aikl 1t XWp Ape (package handle)s, process handle 4albi
4a2 DELPS (VJSYS 2)

peletes previously created remote process, 4a2
4a2a ACCEPTS IN da2a
4a2al 11 oprocess handle s 0 (meaning all) 4a2al
4a2b RETURNS 1IN 4a2db
4a2p1 1! cost in cents 4a2ni

4a3 ITDPS (VJSYS 3) .
Introduces two remote processes to one another, 4a3
4a3a ACCEPTS 1IN 4ala
4alal 11 XWD 4a3al
4a3ala ABC (PCPB36 gtartup info 1) / 0 4al3ala
4a3alal (meaning EMPTY), 4a3alal
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4al3albh process handle | 4a3aib

4a3a2 21 XWp 4ala?

4a3a2a ABC (PCPR36 startup info 2) / 0 4a3a2a

4a3a2al (meaning EMPTY), 4a3a2al

4a3a2b process handle 2 4a3a2b

4a3a3 31 XWD 4a3al

4a3alda flags, 4alaia

4a3alal BO ont looical channel only 4alalal

4a3a3b scope 4a3aib

4a3b RETURNS IN 4a3b

4a3bi 11 introduction handle 4a3bi

‘ 4a3p2 21 XWD phi2, oh2i 4a3b2
424 SEPPS (VJSYS 4) |

Separates two previously introduced remote processes, 4ad

4a4a ACCEPTS IN 4a4a

4ad4al 11 4introduction handle / 0 (meaning all) dadal

4a4b RETURNS IN 4a4b

4a4e) 13} cost 1 in cents dadpl

4a4b2 2% cost 2 in cents 4a4b2

4a5 INFPS (VJSYS 52)

Retrieves information about a remote process, 4as

4asa ACCEPTS IN 4a8a

4a5al 1t XWp information type, process handle 4a5al

4a5b RETURNS IN 4a5b

4aSb1 11 {information 4asp}

‘ 4b Packages 4b
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4b] OPNPK (VJSYS 5)
Npens rerote packaages,

4bia ACCEPTS IN
4blal 1: XWp scope, process handle
4b1a2 23 XWD
4blaZa ABC ¢
4bla2ai ABC (PCPR36 startup info) / 0
4bia2ala (meaning EMPTY)
4bla2a2 s ;s 0 (meanino all EMpPTY),
4bla2b ABC (bvte pointer to ASCIZ package name)s
4bih RETURNS 1IN
4pibl 1% ABC (package handle)s

4p2 CLSPK (VJSYS 6)
Closes previously opened remote packages,

4b2a ACCEPTS IN
4b2al 11 XWD process handle, ABC (package handle)s
4b2bk RETURNS 1IN
4b?b1 1! ABC (cost in cents)s
4c Procedures

dci CALPE (VJSYS 7) ]
Calls rercote procedure,

4cia ACCEPTS 1IN
dci1al 1t XWD
4clala AEC (PCPR36 pesult 1ist magk) / 0
4ciatlal (meanino LIST (INDEX [CALLER))),

d4clalb addr of Tenex=format proecedure selector

15140 26170

4bi

dbia
4b1al
ipla2
dbla2a
ibia2ai
4pla2ala
4hla2a2
4bjazb
4bib

4bib1

dp2
4b2a
4b2al
4b2b
4b2n1

ac

decil
dcla
4clal
dciala
dclalal

d4clalb
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4c1a2 23 XWD 4claz
4cla2a ABC (PCPB3s arqument list mask) / 0 4cila2a
4c1a2al (meaning LIST (INDEX [CALLER])), 4clazal

4claz2b ABC (ARC (PCPB36 argument) / 0 (meaning
EMPTY))s 7 0O 4ciazb
4c1a2pi (meaning none) dcla2bl
4ci1ald 3t opriority 4cla3l
4cih RETURNS IN 4c1ib
4cibi 1t XWD 4cibl
dcibla outcome, 4cibla

4cibib ABC (ARC (PCPR36 resuit) 7/ 0 (meaning EMPTY))s
750 4cibib
4cibibl (meaning none) 4cibibl
4cib2 21 cost §{n cents 4cib2
4c2 VISPF (VJSYS 10)

Visits remote callee/callerp, 4c?
4c2s ACCEPTS 1IN 4c2a
4c2al 11 XWD 4c2al
dc2ala ABC (PCPR36 result 1ist mask) ¢/ 0 4c2aila
4c2atatl tmeaning LIST (INDEX [CALLER]})), 4c2alal
4c2alb call handle 4c2alb
4c2a2 21 XWD 4c2a2
4c2aZa ABC (PCPR36 arqument list masky / 0 4c2a2a
4c2a2ay (meaning LIST (INDEX (CALLER))), 4c2a2al

d4c2a2b ABC (ARC (pCpB36 araqument) s 0 (meaning
EMPTY))s / 0 4c2a2b
4c2a2b1 (meaning none) 4c2a2pi

9
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4cS ACOPE (VJSYS 13)

4c2h RETURNS 1IN 4c2b
4c2p1 13 XWD 4ec2b1
4c2hla outcome, 4c2bla
4c2bib ABC (ABC (PCPB36 resuylt) / 0 (meaning EMPTY))s
/ 0 4c2bib
4c2bib1 (meaning none) 4c2bibi
4c3 ALOCH (VJSYS 11)
Allocates call handle for remote procedure call, 4c3
4c3a ACCEPTS IN 4c3a
4c3al 13 XwD 4clal
4c3ala priority, 4clala
4c3alb addr of Tenexe=format procedure selector 4c3ailb
4¢3b RETURNS IN 4¢3b
‘ 4c3pl 1t call handle 4c3bi
4c4 RELCHE (VJSYS 12)
[AbOrts remote callees and] releases call handla, dod |
4c4a ACCEPTS TN sc4a |
d4cdal 13 call handle / 0 (meaning all) dcdal I
4c4b RETURNS IN 4cdb |
4cdpl 1% eost in cents decabd i
Acauires control from remote callee/caller, 4c5 !
4c5a ACCEPTS IN 4cS5a
4cS5al 13 call handle 4cs5al
4c5bh RETURNS IN 4cS5b
4c5b1 1t XWD 4c5b1
. 4c5pla outcome, 4c5b1a

10
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4cS5pib ARC (ARC (PCPR36 result) / 0 (meaning EMPTY))S

/0 4e5b1b
4cSbipl (meanina none) 4cSbibl}

4ch RELPE (VJSYS 14)
Releases control to remote callee/caller, 4ch
dcba ACCEPTS IN 4chba
4c6al 13 XWD 4cbal
4c6ala ABC (PCPR36 result 1ist mask) / 0 4cbala
4chatal (meaning LIST (INDEX (CALLER1)), 4chalal
4cealb call handle 4cpalb
4cha2 2% XWD dchbaz
4c6a2a ABC (PCPB36 argument list mask) / 0 dchala
4c6a2a1 (meaning LIST (INDEX [CALLER))), dcbalal

. 4c6a2b ABC (ARC (pCpB36 argument) / 0 (meaning
EMPTY))S /7 0 4cha2b
4cb6a2bt (meaning none) dcba2bt
4c6a3 31 event handie 4chbal
4cbal3a (signalled upon return 0f remote procedure with

completion ecode = XWp call handle, outcome) 4cbala

4c?7 INTPE (VJSYS 15)
Interrupts remote callee, 4c?
4c7a ACCEPTS TN 4c7a
4c¢7al 1t call handle 7 0 (meaning all) 4dclal

4cf RSMPE (VJSYS 18)
pesume previously i{nterrupted remote callee, 4cB
4cga ACCEPTS IN 4cBa
4cBal 1t ecall handle , 0 (meaning all) 4cBal

i1
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4c9 NTEPE (VJSYS 17)
Makes event known to remote caller,

4c9a ACCEPTS 1IN
4cGal 1t XWp
4c9ala ABC (PCPB36 event description) / 0
4c9aial (meaning EMPTY),
4c%alb event ecode

4c10 HLPPE (VJSYS 20)
Solicits help from remote caller,

4ci10a ACCEPTS IN
4ci0al 1 XuwD
4cl0ata ABC (PCPB36 prohlem degseription) 7/ 0O
4c10alal (meaning EMPTY).
4ci0aib problem Copde
4c10b RETURNS
4ci10b1 1; ABC (PCPB3g solution) / 0 (meaning EMPTY)
4d Daga Spores

4d1 CRTDT (VJSYs 21)
Creates remote data store,

4d1a ACCEPTS IN
4d1a) 1t XWD
4dlala scope,
4dlalh addr of Tenex=format data Store selector
4d1a2 2t ABC (PCPR36 initial value) /7 0
4dia2a (meaning ENPTY)

4d2 DELDT (VJEYS 22)
Deletes previously created remote d4ata store,

15340 26170

4c9
4cGa
4c9al
Acgala
4c9%alal

4c9aib

4ci0
dcida
4cilal
4ci0ala
dcl0alal
dcioaib
4c10b
4c10b1

4d

4d1
ddla
4dial
4dlala
4dlaib
4dla?2

4dyaza

442
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4d2a ACCEPTS IN
4d2al 11 addr of Tenex=format data store selector

443 RDDT (VJSYS 23)
Reads rerote data store,

4d3a ACCEPTS IN

4d3al 11 addr of Tenex=format data store selector
4d3b RETURNS IN

4d3c1 131 ABC (PCPB36 value) / 0 (meaning EMPTY)

4d4 WRDT (VJSYS 24)
Writes remote data store,

4d4a ACCEPTS IN
4d4a1 11 XWD
4d4ala ABC (PCPR36 value) / 0 (meaning EMPTY),
4d4alb addr of Tenex=format data store selector

445 LCKDT (VJSYS 25)
Locks rermote data store,

4d5a ACCEPTS IN
4d45a1 1t XWp
4d5ala scope,
4d5alb addr of Tenex=format data store selector
44532 21 XWD
4d5a2a flags,

4d5a2a1 RO oni abort {f lock not settable
{rmediately

4d45a2b lock type
445k RETURNS IN

4dsbi 13 datalock handle

13
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4d2a
4d2al

443
4d3a
4d3al
443p

4d3pi

4d4
ddda
4ddal
4ddala

4ddatb

445
4d5a
445a1
4d5ata
4d5aib
4d5a2

4d5a2a

4dSa2al
4d5a2b
4d5b

4d5h1
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4d6 ULKDT (VJSYS 26)
Unlocks previously locked remote data store,

4déa ACCEPTS IN
4d6al 1t XWD
4dbala dataloek handle,
4d6alb addr of Tenex=format data store selector
4e Channels

4el CRTCH (VJSYS 27)
Creates channel pet¥een tWo remote processes,

4eia ACCEPTS IN
4elal 13 XWp process handle 1, process handle 2
dela2 21 sgcCope
4elb RETURNS IN
4eibi 1% echannel handle
4e1b2 2! XWD port handle {, port handle 2
4e?2 DELCK (yJSYS 30)
Deletes previously created channel between two remote
processes,
de2a ACCEPTS IN
4e2a) 13 channel handle / 0 (meaning al})
5 VJUSYSs for manipulating local process

5a Subprocesses

581 CRTSP (VJSYS 31)
Creates local subProcess,

S5ala ACCEPTS IN
salal 1;y byte pointer te ASCIZ subprocess address

S5aia2 2t XWD

26170

4ds
4dba
4dbal
4d6ala
4d6alb

de
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Sala2a scope, 5ata2a
Sala2b ABC (PCPR36 startun info) / 0 5aiazb
5ala2kt (meaning EMPTY) 5ala2bl
5atal 3t opriority 5aial
5aiph RETURNS IN S5alb
5aibl 1@ subprocess handle Saibi

5a2 DELSP (VJSYS 32)
Deletes rpreviously created local subprocess, 5a2
S5a2a ACCEPTS IN 5a2a
5a2al 1! subprocess handle /7 0 (meaning all) 5a2al
5a2b RETURNS IN 5a2b
Sa2b1 11 cost {n cents Sa2bt

’ 5b Processors Sb

Sb1 CRTPR (VJSYS 33)

Creates local processor, 5h1
Sbia ACCEPTS IN 5bia
Sblal 1t XWD Scepe, Sybprocess handle Sbial

Sb1a2 2% XD 5bla2

Sbla2a ABC (PCPR36 startup info) / 0 (meaning EMPTY), Shia2a

5bla2b priority 5pila2b
Sbibh RETURNS IN Sbib
Sbibl 11 processor handle S5bibi

5p2 DELPR (VJSYS 34)

Deletes l0p&] processor, 5bh2
Sb2a ACCEPTS IN 5b2a
Sp2al 13 processor handle / 0 5b2al

15
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5n2ala (meaning all within subprocess but leader) 5p2ala
Sb2b RETURNS IN Sb2b
Sb2bi1 11 cost in cents 5b2b1
5b3 SIPR (VJSYS 35) .
Sians in local processor, 5p3
5b3a ACCEPTS IN 5b3a I
S5b3at 1! byte pointer to ASCIZ process name 5b3at
Sb3ala tionored except from first process=leadep
processor) 5blata
5b3a2 21 XWD 5h3a2
5b3a2a flags S5b3a2a
Sb3a2ail B0 on: ayto processar creation Sb3az2al

Sh3a2ala (CF to create/delete processors as
required; iagnored except from first

process=leader processor) Sb3a2ala
5b3a2a2 By ont segquepntial processpr Sb3aza2

5b3a2a2a (processor wil use the PGDPS operation

as its VJUSR dispateh mechanism) Sb3a2a2a
Sk3a2a3 B2 on! auto ready Sb3a2a3

Sh3a2al3a (CF will simulate a call to RDYPR after

SIPR and after each PTDPS); processor need never

invoke RDYPR explicitly) 5hb3a2ala
5h3a2b ABC (byte vointer to ASCIZ package name)s / 0 5b3a2b

5p3a2b) (meaning nonej list index serves as an

"{nternal package handle") 5p3a2nt
5p3a3 3: QWD Sb3a3l
Sn3ala first pace of subprocess=alobal storage 5b3ala

5b3a3lay (lanored except from subprocess leader), Sb3alal

5b3aldb last page of subprocess=alobal storage 5b3aib

16
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S¢

5b3a3by (ignored except from subprocess leader;

first greater than last {mplies none), Sh3alpl

5b3al3ec 0, Sblaic

5p3a3d4 PST channe) / =1 (meanina none) 5b3aid
sp3aldy ceither for VJUSR reguest event, or, for

seguential processors, to abert a procedure) 5b3a3dl

5b3bh RETURNS IN 5bp3b

Shb3b! 1t XWp Sk3b1

Sb3bia ABC (PCPB36 [sublprocessfor) startup info) / 0 S5b3bla
5b3bl1al (meaning EMPTY), 5hiplal
S5h3blh event nandle 5b3bib

Sb3bik] (signalled by CF to reaquest a VJUSR with
comeletion code = XWD usercaj) handle, VJUSR

number), 5h3bibl

Sb3b2 2% flags Spb3b2
Sb3b2a B0 ont 1local process is at root of tree Snib2a
Sp3n2h Bl on: 10cal subprocess i{s process leader 5b3b2b
5b3b2c B2 ont local processor is subprocess leader 5b3b2¢

Sb4 RDYPR (VJSYS 36) .
ReadVs local Progcessor for next service reauest (INIPK / TRMPK

/ PECAL / LRDDT / LWRDT), Sh4
channels S5¢

5¢c1 SNDCH (VJSYS 37)
Nutputs portion of PCPR3A data structure on local channel, 5¢c1
5¢c1a ACCEPTS IN S5cla
Scial 11 XWD ABC (portion), port handle Sclal

5¢c2 RCVCH (VJSYS_40)
Inputs next porticn of PCPR36 data structure from local
channel, Se2

17
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Sc2a ACCEPTS 1IN 5c2a

5c2al 13 port handle 5c2al

5e¢2b RETURNS IN 5¢2b

s5c2bi 13 ABC (portion) 5c2b1

5d Locks 5d

541 CRTLK (VJSYS 41)

creates local leock, 5d1
Sdia ACCEPTS 1IN 5dia
Sdlal 1! scope Sdial

Sdibh RETURNS IN 5dib
Sdib! 1t 1loek handle Sdibl

5d2 DELLK (VJSYS 42)

. Deletes l0ecadl 10¢k, 542
Sd2a ACCEPTS IN 5d2a
5d2al 13 10ck handle / 0 (meaning all) 5d2al

5d3 SETLK (VJSYS 43)

Sets logal lock, 543
Sd3a ACCEPTS IN 5d3a
5d3a1 13 XWD sd3al |
Sd3ala score (valuye ALL {1llegal), 5d3ala
Sd3alb leek handle Sdialb
§d3a2 21 XWD 5d3a2 i
s43aza flags, sd3a2a i
|

5d3a2a1 RO ont abort {f lock not settable
immediatelv Sd3a2al

5d43a2bh loeck type 5d3a2b

’ 5d3k RETURNS IN 5d3b
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5d3b1 13 1lockset handle

544 REMLK (VJSYS 44)
Unsets local lock,

Sd4a ACCEPTS IN
5d4al 13 XWD
5d4ala loeck handle,
5d4alb lockset handle
Se Events

5e1 CRTEV (VJSYS 45)
Creates local event,

Seia ACCEPTS IN
Sefal 1t XWp
Selala scope (valye ALL illegal),

5eiaib PST channey to be interruynted whep eveént
signalled / =%

5e1aibt (meaning none)
5e1a? 2:¢ max 1endth
Seib RETURNS IN
Seibl 1f event handle

5e2 DELEV (VJSYS 46)
Deletes l0gal event,

5e2a ACCEPTS 1IN
se2al 1t event handle 7 0 (meaning all)

5ed SIGEV (VJSYS 47)
Siagnals a local event,

5e3a ACCEPTS 1IN

5e3al 1! event handle

19
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5d3b1i

544
S5dda
5d4al
5d4ala
S5daaib

S5e

Sel
5ela
Selal

Selala

5e1aib
Selalbl
S5ela2
Selbp

Seibl

5e2
5e2a

5e2al

S5e3
S5e3a

5e3al
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5e3a2 21 completion code (non=zero) Sela2

Sed4 TSTEV (VJSYS S50)
Tests for and clears signalled local event, 5e4
Sed4a ACCEPTS IN Seda
Sedal 1t event handle Sedal
Sed4p RETURNS IN S5edb
Sedb)! 13 completion code s O (meaning unsignalled) Sedbl]
Se4b2 2% new jength Sed4bh?2

5e5 WAIEV (VgSYS 51)
walts for to be sianalled and clears [anv)] one of a list of

1ocal events, 5e5
5e5a ACCEPTS IN 5eSa
5e5al 1@ ABC (eyvent handle)s SeS5al
‘ s5esh RETURNS IN se5b
SeS5b1 13 XWD SeSbl
S5e5pla block nffset to leftsmost signalled event
handle, 5e5bla
5eS5hlb ney total length 5e5bib
S5eSp2 2¢ complerion code for left=most signalled event SeS5h2
& VJUSRS implemented by (every processar in) every subprocess 6
6a Processors 6a

gay SOPR (VJUSR 1)

signs out local processor, 6al
6b Packages 6b
fb1 INIPK (VJUSR 2) L
rnitializes local package for subprocess, 6b1
6bia ACCEPTS IN 6bia
. fblal 1t internal package handle éhlal

20
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6bib RETURNS IN 6b1b
6bilel 1! package version number 6bibi
6b2 TRMPK (VJUSR 3)

Terminates local packaae for subprocess, 6b2 |
6b2a ACCEPTS 1N 6b2a

6b2al 1t internal packaae handle 6b2al
6c procedures 6e I
6c1 PECAL (VJUSR 4) :

calls lccal proceduyre on behalf of remote caller, 6cl

6cla ACCEPTS 1IN 6cla

6clal 1t internal package handle 6elal

6cla2 2% nhyte pointer to ASCIZ procedure name 6cla?2

‘ 6cial 33 XuWp 6cial

6¢la3a call handle, helala

6cial3b ABC 6ciaib

6c1al3b1 ABC (PCPR36 argument) / 0 (meaning EMPTY) 6claldbl

6cia3b2 )s / 0 (meanina necne) 6claib2

6¢ip RETURNS IN 6cib
6cibl 1: XWD gcibl
écibla outcome, 6cibia
6clbib ABC ¢ 6Ccibib
6eiblc ABe (PePB36 result) 7/ 0 tmeanina gMPTY) 6cible
6einid )s / 0 (meaning none) 6cibld

6c2 PEINT (VJUSR 5)
Interrupts previously called local procCedure
on behalf of remote caller, 6¢c2

‘ 6c2a ACCEPTS IN 6c2a

21




JEW 22«JUL=75 15:40

DPSJSYS / DPS=10 Programmer’s Guide

6c2al 1t call handle
6c3 PERSM (VJUSR 6) |
Resumes previously interrupted local procedure
on behalf of remote caller,
6c3a ACCEPTS TN
6c3al 11 eall handle
6c4 PEABR (VJUSR 7)
Aports previously called lpcal Procedure
on benalf of remote caller,
6cda ACCEPTS IN
6cdal 1! call handle

6c5 PENTE (VJUSR 10)
MakeS .Vent detected bv remote Callee known to local Caller,

6c5a ACCEPTS 1IN
‘ 6cSal 1t XWD
fc5ala call handle for local caller,
6e5alb call handle for remote callee
6c5a2 21 XWD

6¢5a2a ABC (PCPR36 event description) ¢/ 0 (meanina
EMPTY),

6c5a2h event code

6c6 PEHLE (VJUSR 11)
So0licits help from local caller on behalf of remote callee,

6c6a ACCEPTS IN
fckal 1! XWp
6F6ala call handle for loeal caller,
6cbalb call handle for remote callee

6cha2 21 XWD

22
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6c2al

6e3
6c3a

6¢c3atl

6c4
6cda

6cdal

6ch
6cSa
6cS5al
fcsala
6¢cS5alb

6cS5a2

6¢c5a2a

6c5a2b

6¢cbh
6cCha
6cbal
6chala
6chalb

6cha?
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6c6a2a ABC (PCPB36 problem description) / 0 (meaning

EMPTY), fchaa
6cbab probjem code fchazb
6c6b RETURNS IN hChHD
gcebl 13 ABC (PCPB3g solution) /7 0 (meaning EMPTY) 6cebl
6d Data Stores 6d
6d1 LVRDT (VJUSR 12)
Verifies existence of )local data store, 6d1
6dla ACCEPTS IN pdla
6d1al 11 {internal package handle fdlal
6d1a42 2% byte pointer to ASCIZ data store name 6dla?2
6d2 LRDDT (VJUSR 13) g
Reads local data store on behalf of remote progess, 642 |
‘ 6d2a ACCEPTS IN 6d2a |
6d2al 1§ XWD 6d2al |
6d2ala ABC (PCPB36 element selector) / 0 6d2ala
6d2alal (meaning whale data store), 6d2alal
6d2aib internay package hapdje gdzatb
6d2a2 21 byte pointer to ASCIZ data store name 6d2a2
6d2b RETURNS IN 6d2b
6¢2b1 13 ABC (PCPB36 value) / 0 (meaning EMPTY) 6d2p1
6d3 LWRDT (VJUSR 14) <
Writes loccal data store on behalf of remote process, 6d3
6d3a ACCEPTS IN fdla
6cd3al 1: XWD 6d3al
6d3ala ABC (PCPB36 element selector) / 0 6dlala

‘ 6d3atal (meaning whole data store), 6d3alal
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643alb {nternal package handle 6d3alb

64332 2! byte pointer to ASCIZ data store name 6d3a2

6d43a3 31 ABC (PcPB36 value) / 0 (meaning EMPTY) 6d3a3

7 VJUSRs {mplemented by process leader 7

7a Processes Ta
7ay OKIPS (VJUSR 15)

0Ks intreduction of remote process to local process, 7al

7aia ACCEPTS IN 7ala

7ajal 13 XWD Talal

7alata aBec (PcPR36 startup info) / 0 7ataia

7ajatay (meaning EMPTY), 7ajajay

7alalbh new procesg handle 7ataib

7432 DKSES (VJUSR 16)
DKs separation ¢rom loca)l process of previously introduced
remote process,
7a2a ACCEPTS IN
7a2al 1t o0ld process handle

7a3 NTDPS (VJUSR 24)
Notes {mpending deletion O0f local nrocCess,

7b Packages
7b1 OKOPX (VJUSR 17)
DKs openina of (and initializes) local package by remote
process,
7b1a ACCEPTS IN
7bilal 1: XWp scope, new packaae handle

T7b182 21 byte pointer to ASCI1Z package npame

Tb1al 33 XWD
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7bla3a internal packagse handle (meaning INIPK too) /
0,

7b1a3b ABC (PCPB36 startup info) / 0 (meaning EMPTY)
7bib RETURNS IN
7o1k1 13 package version number / 0
Toipla (i€ no internal package handle specified)
702 OKCPK (VJUSR 20)
OKs closing of (and terminates) local package by remote
process,
7b2a ACCEPTS IN
7b2ay 1! XWp

7b2ala internal package handle (meaning TRMPK teo) /
0,

7b2alb pld packade hapdie
7p2a2 2t byte pointer to ASCIZ package name
7¢ Channels

7¢1 OKCCH (VJUSR 21)
DKs creation Of channe) to loCa)l process,

7cia ACCEPTS IN
7¢i1al 1! new port handle

7¢2 OKDCH (VJUSR 22)
DKs deletion Of previously created cpanne] to j10ca) process,

7c2a ACCEPTS 1IN
7c2al 13 old port handle

7¢3 NTLCE (VJUSR 23)
Notes loss Of chanNnel ¢0 remote ProcCess,

7c3a ACCEPTS IN

7e3al 13 XWD

25
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7bia3a
7bialb
7bib
7bibl

Teibla

b2
7b2a

Tb2ay

Tb2ala
Tb2aib
Tb2a2

Tc

7¢i
7cia

7cial

7¢2
7c2a

Tec2al

7¢3
Tc3a

7c3al
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7c3ala flags,

7c3alal BO ont process, rather than port handle

7¢3alb handle

8 Data Type Assignments

8a

Bb

Be

8d

8¢
Ba

Bh

81

B9

Bk

g1

Arqument list mask LIST (INDEX [CALLER=1) / DSELECTOR#, ,.,)
Code INDEX

8b1 (event, problem, error)

Completion Code INTEGER (non=2zero)

Cost INTEGER

pata stere selector

fetl LIST (%Ph% INDEX, spkh$ INDEX, $data stores CHARSTR,
sejement® ESELECTOR#))

Depth INTEGER
Diagnostic CHARSTR
Element selector

Ah! LISy (<BOOLEAN [KEy=7RyE / INDEXSFALSE]> $element%
Any/INDEX ) sas)

Handle INDEX

8{1 (systemcall, usercall, process (SELF=1/SUPER=2], subprocess
[SELF=1/LEADER=2), processor (SELF=1/LEADER=2], packadge,
internal package, call, i{ntroduction, channel, port, lock,
lockset, datalock, event)

Loeck type INDEX [SHARE=1/FXCLUSIVE=2)

Login parameter CHARSTR

BK! (user, password, account)

Name CHARSTR

811 (process, package, data store)
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7c3ala
7c3alal
7¢3aib
8

sa

8b

8bi

fc

84

8e

gel
8f
B8g

8h

Bhi
81

811
83
8k

g8kl
81

B11




8m

Bn
8o

8p

8q

Br

Bt
By

gy

9a
9b

9e¢
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Number INDEX

Aami (VJSYS, VJUSR)

Dutcome INDEX (VISIT=2{ , SUCCESS=2 ; FATLURE=3)

priority INDEX

Procedure selector

Rpy LIST (%ph% INDEX, spkhs INDEX, gpnames CHARSTR)

Process address CHARSTR

Bal <action> [<SP> <host Address>) <SP> <intrahost address>

gala Action is either "CRT", meaning create a new process,
or "SEL", meaning splice to an existino process,

8glb Host address is a decimal host addr or standard host
name (defaultinag to that of the local host),

8gle Intrahost address is a SAy filename on Tenex (for CRT),
or a decimal ICP contact socket number (for SPL),

pProcess informaticn type INDEX [HNSTADDR=1)

Result 1i{st mask LIST (INDEX [(CALLER=1/DISCARD=2) /

DSELECTOR®, ,.4)

scope INDEX [PROCESSOR=1/sUBPROCEgs=2/PROCESS=3/ALL=4])
startup info anv
Subprocess addpegs CHARSTR

fvl <intrahost address>

9 PCPR36 Data Strueture Format

Bit 0 If set, key data structure follows
Bits 1=13 Unused (zerp)

Bits 14=17 Data tyoe

9¢1 EMPTY =1 INTEGER=4 LIST=7

9¢c2 BDOLEAN=2 BITSTR =5

27
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am
8mi
8n
8o
8p
8p1
8q
fgl

8qla

8g1b

Balc

8r

8s
Bt
8u
8y

Bvi

9a
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9c3 INDEX =3 CHARSTR=H 9¢3
94 Bits 18«20 Unused (zero) 94
9e Bits 21«35 value or i{ts length 9e
9ey EMPTY Unused (zero) 9el
9e? BOOLEAN 14 zero=bits + i=bit value (TRUg=1 / pALSE=0) Se2
9e3 INDEX unsigned value 9e3
9ed4 INTEGER unused (zero) Sed
9eS BITSTR unsigned hit count 9es
9es CHARSTR unsigned character count 9es
9e7 LIST unsigned element count 9e?
9f Bits 36.77 Value 9¢
9f1 EMPTY unused (nonexistent) 9f1
9£2 BOOLEAN unused (nenexistent) 9¢£2
9f3 INDEX unused (ponexistent) 9€£3
9¢4 INTEGER two’s complement fulleword 9¢4
9£5 BITSTR bit string 4 zero padding to word boundary 9fS
9f6 CHARSTR ASCII string + zero padding to word boundary 9£6
9£7 LIST element data structures 917
10 Tenex Data Structure Formats 10
10a Procedure selector 10a
10a] Rlock containinag process handle, package handle, and byte
pointer to ASCIZ procedure name 10al
10p Data gtore gelector 10b

10p1 Block containine precess handle, package handle, byte
pointer to ASCIZ procedure name, and ABC (PCPB36 element
selector) or zero (meaning whole data structure) 10b1
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11 Appendix == Change sSummaries 11
11a Summary of 16=JUL=75 Changes (26100,) 11a

11al 1) Operation PGDPS has been added to simplify VJUSR
dispatch for "seouential" processors (see discussion) who so
identify themselves via a new SIPR flag bit, 11ai

11a2 2) If B2 of AC 2 s raised in SIPR, PTDPS (and the SIPR
itself) will thereafter he understood to {mply RDYPR, 11a2

11a3 3) The calling sequences for OKOPK/OKCPK have been
modified to allow calls to INIPK/TRMPK to be piggybacked on
them for packages in the Supprocess leader, 1153

11a4 4) The calling sequence for CRTPS has been modified to
allow a call to OPNPK to be piggybacked on it, with & savinas

of two intereprocess messaaes, 11a4
11a5 5) The event provided in IVDPS is signalled with the

following completion code (formerlv 1): 11a5

. 11a5a X¥WD systemcall handle, VJSYS number 11a5a
11a6 6) The event provided in RELPE is signalled with the

followine eompletion code (formerly 1)@ 11a6

11aha XWD cal)l hand)e, outcome 11aka

11a7 7) The follewing entities are converted to upper=case by

DPS whenever accepted from the user (in one process), and

therefore will appear in uUpper=case if ever presented to the

user (in apother process)i 11a7

11a7a process addresses and namesjy package, procedure, and
data store namesy and elements of user information (i.e.
user, password, and account), 11a7a

1148 8) Subprecesses with no packages may present a zerg,
rather than the address of a zero=lencth list of package names,

in the RH of AC 2 {n SIPR, 11a8
11a9 9) The "all" option has been deleted from CLSPK, 11a9
11210 10) GTDPS returns the vJuSR number in the LH of AC 0. 11a10

11a11 11) clarification: To indicate to SIPR that no (zero)
address space pages are to be shared by processors within the
. subprocess, make the "first" page greater than the "last",

29
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setting both to zero implies that one page (namely, page 0) is
tc be shared, 11a11

11a12 12) Clarification: Whenever a byte pointer containg =1 as
its left nalf, the usual Tenex default (namely 440700) {is
assumed, 11a12

11a13 13) Clarification: Whenever an address is Presented to
DPS in a full word, the LH {s {gnored and may (as far as DPS is

concerned) contain trash, 11a13
11a14 14) Clarificationt If in doubt, set scoPe to ALL=z4,
oriorities to 1, and version numbers (INDEXs) to 1. 11a14
116 Summary of 10=JUN=75 Chanaes 11b
111 1) claimed change to PECAL (see 30e«MAY s 11), ommitted by
mistake, actually made| 1ib1
11e Symmary of 30=MAY=75 Changeg 11¢
1iet! 1) pF requests CF services via JsYs 400, rather than
JSYS, Sorry for the f)ipfiop, but note that it’s a
. one=instruction chanqe, 11ci

11€2 2) The lepath (L) field of all ABF’s should be zerg whep
supplied by the programmer, 11¢2

11¢3 3) In GTDPS, the usercall handle and ABF are placed in
the ACs, ratpér tran in an ABC, 11e3

11¢4 4) INFPS (VUSVS 52) has been added for use by the NVT
package in locatina a process within the network, 1ic4d

11¢5 §) The priority arcument has been moved from VISPE and
RELPE to ALOCH, 11e5

11e6 6) The event handle argument has been moyed from ALOCH to
RELPE, 11¢ch

11e7 7) INTPE and RSMPE accept zero as a call handle, meaning
all, 11e?

11¢8 8) The call hapdle argyment has been deleted from NTEPE
and HLPPE, being redundant (i,e, supplied in IVDPS), 11c8

11¢9 9) Abort provisions have heen eliminated from SNDCH and
RCVCH, 11c9

30
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11¢10 10) CRTEV requires an additional "lenath® argument
specifving the number of completions simyltaneously storable
within the event, TSTEV and WAIEV return the number of
completiens which remain stored in the specified event(s) after
the operation,

11c¢11 11) Wherever DPS communicates an ASCIZ string to the PF,
Whether as a VJSYS result or as a VJUSR argument, it supplies a
byte pointer to the ASCIZ string, rather than an ABC,
Specifically, this change is made to the calling seguences of
PECAL (procedure name); LVRDT, LRDDT, LWRDT (data store name);
and OKOPK, OKCPK (package name),

11€42 12) The subprocess handle result has been deleted from
DKOPK,

11¢13 13) NTDPS (VJUSR 24) has been added t¢o inform the process
1eader of the process’ termination, prior to initiation of
signout,

11e14 14) Process addresses Must contain one of the following
verbs: 'CRT", meaping create a new proCessy or "SPL", meaning
splice to an existino nrocess,

11¢15 15) Tne Tenex format for a data Store seleceor coneains
ABC (PCPR36 e)lement seyector), rather than "zerp or more ARC
(element of PCPB36 element selector)",

11d Summary of 27=APR=75 Changes

1141 1) PF requests CF services via HALTF, rather than JSyS,

1142 2) PF provides a sincle block of storage for use by DPS
in returning parameters to the PF, rather than a separate block
for each VJSYS result , VJUSR arqument, 1If insufficlent
storage is provided, the operation is aborted and the supplied
block’s L set to the size required: a second call to RRDPS
(providing increased storage) may be employed to recover from
the error,

1143 3) CALPE, INTPE replaced by CALPE, VISPE, ALOCH, RELCH,
ACGPE, RELPE, INTPE, RSMPE, NTEPE, HLPPE,

11d3a = CALPE {s basically ghorthand for the sequence ALOCH
= VISPE = RELCH,

11d3p = VISPF is basically shorthand for the sequence RELPE
= ACQFE,
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11d3¢c = Help (HLPPE) and note (NTEPE) returns have been
factored out into separate VJSYSs, 11d3c

1143¢ = Regurn type and gubtype have been combined inte a
sinole "outcome", except that abort returns are represented
as VJSYS / VJUSR faflures (i,e, return +1), 11434

11d43e = The FVH guypplied to ALOCH degignates an event to be
signalled Wnenever the remote caller/callee returns to the
local procedure and therefore acts as a cue to issue ACGPE, 11dé3e

11d43f = INTPE guysbPends the remote caller and myst be

followed by RSMPE/RELCH, 11d43f

11439 = [LCAPE, LINPE replaced by PECAL, PETINT, PERSM,

PEABR, PENTE, PEKLP, 11d3g
11d4 4) LVRDT VJUSR added to verify existence of local data
store, 1144
11d5 5) SOPR changoed from a VJSYS to @ VJUSR) signout evepnt
eliminated from SIPR, 1145
11d6 6) CALPE, VISPE, RELPE, CRTSP, CRTPR allow Drioritv, 11d6
1147 7) LCKDT, SETLK allow abort {f lock can’t be set
immediately, 1147
1148 8) CRTLK, CRTPS, ITDPS, CRTCH reqUire sCope, 1148
1149 9) REMLK requires lock handle, 1149
11410 10) ULKDT reguires data store selector, rather than
process handle, 11d10
11411 11) SIPR allows automatic Drocessor creation, 11411
11412 12) WAIEV returns number of signalled events, 11612

11413 13) OPNPK returns package hapdles (omitted by accidepnt), 11413

11414 14) VJSYSs, VJUSRS renumbered, 11414
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Files in xhelp should have default directory for 1inks: xhelp, Files
in help should have defalt directory for links: help, When 8,5 is

brought up, we should put a ecommand branch in <xhelp>helpd,nls that
1) deletes directives 2) sets the default directory for links 3)
updates to a new name in help and 4) ftp’s a copy to isic {f that’s

possible
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Journalized help transfer proceduyres

1 All the files in <help> directerv have been moved to <xhelp> so
that they can ke de~bugged while 8,5 is still experimental, i

2 Whepn 8,5 is bBrought up asg the running system, all putput processor
directives shoyld pe deleted from a tool description file and copiled

over to the <help> directory 1f it is a tool in 8,5, NSW tool

description files should stav in xhelp until NSW is the running

system, 2

3 After 8,5 is brought Up, no chandes should be made in the help
directory, All changes should be made in xhelp and then a new
version copied to help, 3

4 No help fileg should be ypdated in the xhelp direceory at isic.
when 8,5 {5 breuaht up at {sjc, al) the fjles in the heip dir there
should be copied from xhelp at bbnb as ouytlined above for bbnb, 4

5 Sorry abOyt any incenyenience this may cayse, Let me know Of any
problems with these new precedures, s
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Fe Meeting Report

1 This note summarizes a series of meetings about the NSW Front End
(FE) implementation,

2 The attendees were § rwyw dir jle chi jew 119 jbp andy dia

3 The main issues is space: the pieces of code and data that need to
be present in the FE wont fit toeether in the address space of the
pdpil,

4 Oyr current estimates of the sizes of the yarious code and data
modules are gjven {n the £{)e <ehardt, fe=memory=Consumption,>.

5 The following issues and tasks haye evolved over the serles of
meetinags, under each issue op task is the current status or
resolution,

S5a (1) CHI = reduce ts size of the CLI context: Gpal 8K
5a1 BK is ok
5b (2) CHI JEW LLG « combine DpS and CLY into a single process
Shi case 1| = B4700 code also works with DPS
Sp2 case 2 = only CLY uses DPS
Sb2a This appears not te be promising, rather a design
utilizing & shared page between DpS and CLI containing both

code and data, and ysing siagnals or EMTs to communicate
events t0 each other looks more interestina, (seee-=number

147
5¢ (3) DIA = f£iy L1011 compliler to parse large Segments of code
to generate more optimay code (this version of the compiler wij)
noet run under Nls but from the exec)

Sci1 This looks to be more work that preyioysly discyssed, but
{s still peing expilored, (See==pumber 18)

54 (4) JEW = reduce the size of the DPS context: goal 2K
541 2K appears to he fine,

5¢ (5) JLE DLR = inyesticate the buffer_ and _memory magement in
ELF, investigate buffer apnd code optimization {in exec and telnet,

5e1 Suycgested that demand paaing system would be a win, but
this appears to be far more work than vwe want to take on,
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5e2 For system with no normal TELNET, only special TELNET for
CLI old tool access the TELNET code could be reduced from 1000
to 600 werds for a savings of 400 words, In sueh a syster if
the CLI were to play the role of the EXEC the 3000 word EXEC
would be eliminated,

5¢ (6) JLE = talk te DEC about prices for disks, memory ete, for
11/40, 11745, and 11/70,

5f1 Price List Obtained

59 (7) CHI « figure out the size of the code for CLI mannaged
context switching and for displav featurets

Sgl Display Code on 10 takes 4K, so estimate 6=8K on 114,

592 Context switeh code should be small a few hundred words at
the most,

5h (8) LLG = inyestigate s¢he ELF faciliries thatr can be yused o
reduce the size of the NPS code

5hi There is not very mueh to be saved here, byt the ELF
arlmltlves will pe used where aprropriate, An estimate ot
20=24K for the DPS code i5 reasonable,
Sh2 This goes with (2) above.

51 (9) DLR JEW CHI = investigate eliminatina ELF,
511 There is not much to be saved, but it would be useful to
1ist the primitives along with the amount of space that would
be saved {f the primitive were deleted and the proagrams that
would be impacted {f the primitive were deleted,

59 (10) JLE DLR = Eyalyate the relative merits of ELF, UNIX and
RSX11 gor our needs,

531 prepare a note for our internal use that compares these
systems and our reguirements especially noting their facilities
relating to:

5313 real and virtual address space management

591b disk management

5ile process stryctyre

541d interprocess communication
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Fe Meeting Repert

S5k (11) LLG = DPS=CLT communication
Sk1 prepare a note on the desiagn for the DPS = CLI
communication considerino both the shared page and message
mappina teechnigues, incorporating comments by CHI and JEW,
51 (12) JLE = Prepare order for disk
511 . 22?

5m (13) RWW = Send note stating our general proplem to nsw
steering committee,

Smi A note was sent (see == 26099,),

5n (14)CHI JEW LLG = Review of the propnsed DPS/CLI interface
design with attention to the single ys, multi. process
alternatives,

5ni Done (see== nymber 11)

50 (15) DLR JLE = Investigate alternative memory management
schemes
§01 Roygh estimate {s that 4 man months woyld be reauired to
revise ELF top use variabje size reaj pades, and that this wouid
pe desirable for other reasons (eg input output manadement),
To revise ELF to allow variable size virtual pages miaht be
accomplished with 1 man month of effort,

Soia [to be schedyled] note on i{mplications and effort
involved {f thig task is undertakgen,

5p (16) JLE = Continue developinag the position paper for the
steering committee, deliver a draf version to COMPASS,

5¢ (17) CHI = Breakdown of CLI code,
51 Done (see==26144)

Sr (18) DJA = L1011 status report: what remains to be done,
current expectations of savinas,

5r1 Done (seewmandrews,li01istatus,)

58 (19) [to be scheduled) Study the relative efficiency of L1011
Vs assembly code,

5t (20) LLG DLR = Storage Management
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Fe Meeting Repert

Su

5y

St1 prepare a note on gtorage manacement technigues, there must
be a cheice hetween the following:

Stia current ELF primitives

5tib L10 runtime

Stic new (or modified) roytines
St2 1f the 110 routines were chosen and compiled by 11011 the
savings to be made by hand coding are estimated to he 20% by
CHYI and 50% by JLE
(21) JLE = B4700 code

Sul Estimate received from Triole that the "null=IP" will take
7000+8000 words,

(22) 277 = Coordinate XEV’s dehugger with PPe1{ testina,

6 1t was also resolved at the second meeting that we shoylé proceed
to construct a test version of the system even tho it may only
support one or two users,

6a

7 The

This requires seyeral peices to be onerational:
fal VM ELF = DLR

gap Loader = ANDY

6a3 Flea DDT = DLR

6a4 CLI«11 « JLE & ANDY

6a5 DPS«=11 = LLG

next meeting is scheduled for 10 am Tuesday 29th July,
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i NSW Protocols Weekly Status Report: 22=JUL=75
fa JIM WHITE
1al Mator Responsibilitys DFS=10
1a2 Accomplisghed Last week
1a2a = Continyed depbuoaing CLI/DPS/NLS system with DSM/CHI,
1a2b = Reyiewed LIG’s Dps=11 user interface spec,

1a2e « Moved base of operations te ISIC, now that the JSYS
trap feature is operational there,

1a2d = Reyiewed report of Megsase Transmigsion Protocol
Subcormittee at regquest of RUWW,

ta2e = Documented all errors currently detected and reported
pY DPSe10, agiving the error numher and diagnostic associated
with each (Journal and [ISIC)I<NSW=SOURCES>DPSERRS,TXT),

1a2f¢ = Degianed several new DPS featupes!

1a2¢1 > a signour VJSYS which will enable the FE to
return the user to the ExEC in response to GuIT (£filling
a hole in the DPS=10 design).

1a2€2 > two new VJSYSs by which processor=created forks
can be granted access to DPS primitives (for indirect
use, initially, by the encapsulator),

1a2¢3 > a sianin option by which a sybprocess can
encapsulate itself (with respect to its use of the file
system),

1a2f4 > a new DPS operation which returns the diagnostic
message assOciated with a specified DPS error number,

1a2£5 > a new VJSYS by which a proecedyre can return
parameters to i{ts remote caller/ca)lee without
relinquishing control (for use where NOTE is
unsatisfactory),

1a2€6 > a ney VJSYS by which_a aroyp of remote Procedures
cap be executed in series, with a singie pair of
inter=process messades,

1a2q = No debucaing of CLI/DPS/WM system with Stu Schaffner
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this past week; understand from CHI that Schaffner’s busy
checkina out DPs HELP, ete, features {n the shared=page mode
of interaction with the FE,

123 Scheduled Next leek
1a3a =~ Continye debnygaing CLI/DPS/NLS system with DSM/CHI,
1a3b = continye debugging CLI/DPS/WM system with Stu
Schaffner, who will be exercising ITDPS and the data store
primitives for the first time (carrv over from last week),

1a3c = Review second draft of LILG’s DPSei] user interface
spec,

1a3d » Draft strawman critiouye of report of Mesgsage
Transmission Protoecel Subcommittee at request of RWW,

fa3e = Review Journalwrelated final report section at
request Oof RWW,

1a3f « Beagin implementing newlyedesianed DPS features,

. 1a4 Queyed

1a4a = Code interwhost intereprocess communication (this is
not critical path),

1b LARRY GARLICK

1b1 Mador Responsibility: DPSw=11

1b2 Accemplished Last Week
ib2a « Completed second draft of DPS=11 user interface
document, EXxpect one more pass to add an alternate message
passing scheme -= messace mapoing,
1b2h = DLR and 1 are evalyating storace manacement
requirements using FLF primitives ratner than L10 storage
management, Will prepare a note for the 29«-JUL meetina,
ib2e = Coding DPS=11 eyent and managey management.,

1b3 Seheduled for short Term

ib3a = Prepare final draft of DPS=11 yger interface
document,
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{b3h = COntinue DPS=10 => DPS=11 conversiong ib3b
1p3n1 > Install new VJISYS/VJUSR call mechanisms, ib3bi
1p3b2 > Remove subprocess and processor management, 1b3b2
1p3b3 > Code data format conversion routines for PCPBE, 1b3b3

ib3c = Shooting for a test of DPSe11 with CLI=11 bY 1eSEP, ib3c

ib4 Schedyled for Long Term 14
ibd4a = Install DPs=11, 1b4a
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i RLL has brought to my attention the fact that a "short course' on
NLS is being planned for late August, i see this as a worthy
undertaking and wish it to be maximally successfull, however i an
concerned that we perhaps do not have the resouyrces (computér cycles,
terminals, meeting rooms, etc,) to devote to the task with out
generating serious conflicts within ARC, ==jon,
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Quarterly Report Input

1 Quarterly Report for period ending 17 July 78

13

ib

ie

File Package

1al The set procedures to he implemented in each host to
facilitate the movement of files between workspaces in efither
the same comMputer or different computers is called the "File

Package",

1a2 The File Packaae specification was areatly rewritten and
enlaraged to inelude specifics on file types and scenarios for
file movement,

Protocol Format

i{b!1 The ecommynication hetween the pistriputed programming
system modules in eaeh _host is in acecordance with either a 36

wit format or a 8 bit format, The B bit format, called "pCpB8",

was documented,

Protocol Meeting

1ei SRT hosted a meeting to discuss the protocols needed in the

NSW, The major tepic of the meetina was the Distriputed

Programming System desjgned by SRI t. meet the needs of NSW and

perhaps other large multi=computer programming systems, Also
discussed were specifics of the commynication protocol format
(PCPBBY and the file movina procedures (the Flle Package),

26175

1al

1a2

ib

ib1

el




Quarterly Report Input

(J26178%) 22=JUL*75 221251113
Postel/JBPy Distributions /BEV( [ INFD=DNLY
SRI=ARCy Clerks JBPj

Titles Author(s):

JBP 22=JUL=75 22125

jonathan
y Sup=~Collectiens:

26175




1 26175 Distrirution
ia Beverly PRoll,




DIA 22«JUL=75 11130
L1011 Code Improvement Status

1 Current status of L1011 improvement effort,

18 NOTE: Sipce memory on the NSW frontends is precious, it appears
worthwhile to spend some time shrinkinag the amount of code
produced by L1011, This is a survey of methods and status of
improvements made so far,

ib These are the code improvement areas
1bl reaister allocationt

ibla This _involyes modifying every rule that
uses/recuires/releases a reaister (i,e, produces code that
uses a registery, This improvement is necessary because the
current algorithm ig not only inefficient but full of heles,
(Some have been stuffed with thumbs, some not), A large
coding and debugging effort (compared to following
improvements), but will result in better and less code
produced hy compiler,

1b2 BR to a JMPi

ib2a The branch forward relative instruction is a bugaboo
¢or 11011 since it is a one pass compiler, Also, it is the
only ¥ay a test of the eondition code can be made, The
obvigus thing to do is put eut a BR (of appropriate
condition testina) around a JMP to the desired place
(result=s 3 words where { miaht be enouygh), BR to a JMP means
that the compiler remembers where it produced a JMP forward
and, 1f possible, when it needs to preduce a BR to the same
label, it produces a BR to the previouslyproduced JMP
instruction,

1b3 Shrink INVOKE!
ib3a gspecial eases of the INVOKE command and perhaps some
LIST procedure calls can be made shorter, (Primarily here
because DPS does many INVOKEs),

1b4 Short JMP fwdy
ibda Another way to reduce branch foryard codet Where {t is
known that a forward qump is going over a single simple
staterent, demand that that statement fi{t within 256 words
and de a branch relative (by fixing it up later),

1b5 Destination Scheme:

1bSa Another way to reduce jumps: Each control flow
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L1011 Code Improvement Status

statement (e,g, WHILE, CASE, LOOP), Knows where the exit and
looping locations are, only with respect to the start and

end of the control flow statement itself, Code could be

improved {f each statement=compiling rule knew the _

tdestination® of that statement =~ i,e, what was going to

happen when control exits that statement, Such as branching

back to @& loop, going to next statement, or going around an

ELSE part, etc, This improvement will reduce the number of

jmps produced and replace some forward jumps with backward

jumps, ib5a

{bSh NOTE: The destination cannot be passed inside the last
statepent of a block since the compller does not know it was

the last until AFTER it i{s compiled, See large parse tree

plan below, 1b5hb

1b6 Record defs/Field refs: 1b6

ib6a this involyves makinag the compiler smart about records

that are declared in the file that is being compiled, Fields

that are same pattern Of bits in different records can be
implemented as the garme field reference code to save space,

Also, fields that are words, bytes Or bits can be referenced

by fewer instructions than the current ¢blinds field

reference technigue’ ib6a

{b7 Parse large treet ib7

ib7a the compiler currently parses one statement and then
produces code for it K6 The following things could be done if

large portionsg of procedures were parsed, then compileds: 1b7a
ib7al Better register allocation (hy counting refs and
keepina often used things in registers), 1b7ay
1b7a2 Counting ipstructions that a branch represents so
that a branch forward can be done where possible, ib7a2
ip7a) Retter destination scheme by passing the
destination inside the last statement of a block, ib7a3
ic As of 7/22 AM, this is the status of the L1011 improvements! 1c
fel reaister allocationt implemented, partly debugaed, 1el
1¢2 reecprd definitign/fleld referepce: implemented, partly
debugged, 1e2
1¢3 BR to a JMP: implemented, partly debugged, 1e3
2
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I

I

1d Estimate of time to implement (man days) and very rough |

estimate of typical averaase code reduction percentages, 14
141 improvement impl debua¥* $ reduetion 141
1d2 req allocation: done 3 1=3% 142
143 shripk inveke: =5 oS 1=5% (depends gn use) 1d3
144 BR to a JMP: done 8 1=2% 144
1d5 short JMP fwdi 1 ES- 1=4% 145
1d6 dest SCheMes .5 1 1=3% 1d6
147 records/flelds: done 1 1=3% (depends on use) 147
{d8 large parses 3 3 = (npot recpommended) 148
169 and reg alloct 1 2 «5*2% (not
recommended) 149
1410 ané fwd brang ? ? «5=2% (not

‘ recommended) 1410
1d11 and degt plant 1 1 +5=2% (not
recommended) 1411
1412 SUM (recommended) ? 7,5 fw=20% 1612

1d12a #initial test-case debugging before compiler is
availaple for general use, 1412a

le We will proceed wigh the anoye ftems (buy exclyding those that
are not recemmeénded), ie
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Response to KWAC Fall 75 meeting aquestionnajre

| FROM! Robert Lieberman (RLL) !
2 Will you be able to attend? 2

2a The Friday 12 Sept 75 is personnally bad and thus I would
have to leave Thursday in order to be home for Friday AM. This
leaves me only three davs for that week, 2a

2b Monday 15 September is a Holiday for me and I would not be able |
to travel until Tuyesday, again leavino only three days for the |
week, Since I don’t kxnow of anyone else effected by Yom Kippur.

this miaght not he too bad for most, 2b
2¢c If I had to choose between the weeks, I would take the week

beginning the 1S5th, 2¢c
2¢1 I could possibly leave Monday nighty arriving in Boston

Tuesday ANM, 2ci

24 Week hecinningt 2d
261 | Septy; Labor day is the Monday,; Saturday is a holiday

‘ (Rosh Hashanah) 2d1
2d2 8 Sept: Friday personnally bady would miss Thursday also

for flving, 242

243 15 Septt! Monday ig holiday, otherwige OK 243

2d4 22 geptt 0K 2d4

3 Would vou like te have the meeting in Cambridae? 3

3a yes 3a

4 Do yoy prefer a 4 or 5 day meeting? 4

4a glantseeina can be done on weekends, but a mid week break {s
not too bad, Would think night sessions would be neat if we had

Wednesday off. 4a
5 Wwhat is vou choice of datesg? 5
Sa NOT the week of 8 Sept. 5a
5b FAIR for week of 15 Sept, 5b
8¢ DK for rest of month and October, 5¢

R SR T R AT A
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Response to KWAC Fall 75 meeting guestionnaire

6 Would vou like me to arrange VYour hotel/motel room?y 6

6a Probably SRI=ARC contingent will book its rooms as a bloeck via

SRI, ha
7 Weuld vou like & list of hotels and prices in the goston=MIT area? 7
7a Yes, but only the most convenient, 748
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This is covering letter to 0s5IS (NSF) for the standard Utility
proposal, A copy of the OSHA proposal was enclosed, We expect to
draft a NSF proposal in Septemeber,

Bamford/Lieberman Page 0
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Robert N, Lieberman

Stanford Research Institute

Augmentation Research Center
333 Ravenswood Avenue

Menlo Park, California 94025

Dr, Harold Bamford

National Science Foundation

Office of Scientific Information Services
Washington, pCc 20550 .

Dear Dr, Bamford:
I felt that it would be best to send you a copy of a recent

proposal instead drafting one especially for you, since {t is
not yet known what our standard proposal will be for January

1976, 1
Changes in our pricing of the Workshop Utility Services are
likely to depend ypon new hardware configuragionsg and the

‘ availapility of a new "ple Slice Schequler," 2

The new schedyler makes it possible to dynamically

allocate computer cycles to groups on a percentage basis,

Thus, one user group can be guaranteed a minimun of X

percent of the computer system (based on CPU cycles) no

matter how many other users are logged on the computer, 2a

This will now allow more than one person at time to be

logged on in a *slot’ (currently 3% of the available CPU

cycleg) if they are willing to share the fixed percentage

of the machine with other users in their group, 2b

We do not believe, however, that these changes will account
for much of a difference in the per share cost we are
currently charging, 3

TERMINALS 4
I have also enclosed g report on various terminals that
can be used {n conjunction with our system, It {s
somewhat outeofe-date since this technology has changed
rapidly in the last year, 4a

With regard to the Hewlitt Packard 2640x: 4b

Bamford/Lieberman Page 1
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The Lineprocessor does not support this terminal
although it looks like it could with about one
manemonth of effort, 4b1

The major drawback would be the 9 characters needed to
position our pointing device, called a mouse, The pata

Medias require only 2 characters, This could make the
movement Of the cursor appear jerky on the HP=2640A

screen, 4b2

The Line drawing and symbol options for the HP=2640A

are not supported by our system, No estjimate {s

available on how much effort it would take, assuming it

could be done, i 4b3

At last check this terminal only supported 2400 baud
lines) for display NLS a 4800 pbaud terminal is most
desirable, 4b4

COMMUNICATIONS 5

We pelieve that the new managers of the ARPANET, DCA, are
allowing any government agency the use of the net, Please
contact Bob Brownfield, DCA Code 531 at 202~92=7583, for

. detail information, 5a

Another alternative would be WATS telephone service (band

5 =« full country) which would cost $1675 plus 7% excise

tax per month for two incoming lines (240 hours per month

with 84,65 for each additional hour of connect time), Sb

WATS service will limit use to voice grade lines,

Display termgnals could be used with VADIC modems WhicCh

cost $975 each to purchase, (This runs at 1200 baud as

opposed to a recommended 4800 baud for display

terminals) S5b1l

Wide band leased lines from ATT would cost about $2300 per
month, 5¢

Private communication companies using Satellite or special
ground lines would cost about §$1200 to s$1300 per montp gor
wide band service, 5d

The new commercial network, TELENET, would cost anywhere
from $8000 to $10,000 per year for an active user on a

display terminal, Se

I hope this information is helpful, Please contact me if you
. have any questjons, 6
Bamford/Lieberman Page 2
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Sincerely,
Robert N, Lieberpan

Enclosures

SRI proposal No, ISU 75~116
NLS Workshop Support for OSHA

Workstation Equipment Reference Manual

Bamford/Ljeberman Page 3
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. Possibple XL10 Buo

1 In the course of debyagong NLS=9 last week, Karolyn and I came
accross a bug in code {in FILMNP which I think reflects a bug in the
XL10 compiler,

2 By mistake, there were multiple invocations of the same catchphrase
(global to the file, if it makes any difference) in a single
proceduyre witheut dropping the first invecation, There were also
three other catchphrases invoked (which were local to the proceduyre),
Upon _exit (befere returning or terminating) the catchphrases were
explicitly droppec except for the second invocation of the mMyltriply
inyoked catchphrase, Upon execution, the system blew up at the
return, BY rercving the redundant invocation, we got the code te
work,

26179
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QED and recognition modes,

1 Your idea of a variant of the demand mode is appreciated, Thanks
it will be put in with cther sugoestions,

2 In speaking to You about the recednitien modes I did not Mentisn
the secondary mode one can select when TERSE is picked as the primary
mode, In essence, after typino <SP> while in terse, you can select
any of _the four modes again as the secondary mode, Terse in tnis
case will look like demana except will not permit first level command
words as alternatives, Anticipatory and fix will behavye the same as
ysual, In this way youy ecan have the most frequently used command
recoanized by ene letter and the other commands recognized in anv of
the modes,

3 About the XED edit congrolss I don®t know if it is easily chanaed
put will £ind out and let vou knov,

4 Installing anrother editor on OFFICE=1 {s VERy unlikely, First, we
don’t want ancther system (editor or not) running (it can have
serious effects on system response for all), Second, I belleve
having another editor would only serve to confyse people (0f course
not for those who khow the other editor), It is our intention to
have an integrated and coherent interface, Our aim shoyld be to
improve NLS in every way possible, We mentioned some while you were
here, 1 believe, Ron T gent me a co.y of the codes, I will send him
a Note thankine him,

5 Thanks again; please keeping suggestina, Send them to
FEEDBACK@office~l or FEED via the journal system., Coples to those
vou think are aprropriate,
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Introduction i

1a This document descrines the current problems that result

from the 1irited memory resources of the PDP=ii, Since there

is difficulty in trving to fit into the PDP-!1 all those

functions that are deemed desirable by the NSW Steering

committee, some consideration of the various issues seems

useful toward achieving some ecompromige solution, ia

ib Therefere this memorandum considers various strategles for

the implementation of the NSW Frontend (FE) code, It should be
noted that the strategies discussed here are not mutually

exclusive and that the fimal solution will result from the
selection of the most complementary set of strateales

described, ib

e The memorandum first discusses 3 implementation domains

where alterpative strategies are being devejopedi 1) the
{mplementati{on language, 2) process interaction, and 3) main

memory resoyrce management, This material represents the

framework within which solutions have been soyght during the

design phase, Then the memorandum describes in detail the

current status of BDPe1! resource management, Finally, it

makes some general observations aboyt the performance of the

PDF=11 as a consequence of this limited resource situation, ic

1d We have noy made any final decigiong vet. This document

is a status report of our current thinking and is intended to
communicate to the members of the NSW Steering Ccommittee (and

other relevant parties) generally complete information about

the substantial issues that have been identified, If we come

to a place that might regquire NSW management attention, this
background {nformation should ajid them in arriving at a

decision, e welcome any questions (or any other form of

dialogue, fer that matter) regarding the information presented

in this memorandum, 1d

le Some readers may pPrefer to skip to the section of the
memorandum that deals witp tne current resource reaquiremeénts,

This is fine, but we encoyragde the reader to return to this

part later and read the document seguentially, le

vl
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2 Various Implementation Strategies 2

2a Implementation Lanquage Strategy 2a

2al Whenever main memory resources are perceived to be

1imited during the course of the implementation of a system,

the cuestion O0f whether or not a higheleyel language should

pbe used as the implementation language naturally arises,

The respenseés to this ocuestion are well known, but a gquick
summarization of them as they apply to the NSW Frontend

etfort is reasonable, 2al

2a2 Often it is generally desirable to implement systers
in a higheleyel language, Doing so significantly reduces
the costs associated with the development, debysging, and
maintenance phases of any plece of software, This situation
is further enhanced in the case of the Frontend software
since vaerious pleces of code that are bheing written by SRI
will run in both the PPP=10 and the PDP=1!, This approach
. makes it possible for terminals connected to a PDP=10 via
some TIP to obtain most of the advantages of the Frontend
that terrinals directly couypled to the NSW PDPel! will
receive, The use of a highelevel language whose compiler(s)
can produce machine code for either machine agreatly
simplifies this task, 2a2

2a3 Howeyep, two costs are exacted ypon the gVstem
{mplementers when writinag in @ hign=level language: 1)

increased storage requirements, and 2) some performance
deqradation, There can be no aroument that these costs hurt

in a system with limited physical resources, The

significant question remains as to whether or not these

costs override the notable advantages of writing in

highelevel languages, 2a3

2a4 It is our observation that our Li0/11 compiler is
currently génerating code that reguires about 25=30% more
storage than handewritten assembly code, SO0 that we can try
to minirize the storage penalties associated with 110/11
code, we are currently reeworking the compiler to improve
its code generation up to 15% over what we are experiencins
to~date, We feel that code efficiency gains beyond what we
expect from our current plans can only be had at costs

wie
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beyond what the benefits can justify in a developmental
nroject, 2a4

2a% We ¢hink that t¢he implementation of ¢he Frontend code in

a highelevel lanquage {s the correct approach when

considering all costs, and we plan no changes in strategy in
this area, Since the target date for an operational (as

opposed to developmental) NSW {s 1978, the final choice of

the Frontend machine is not confined tc the PDpP~11 and

writing assembly language ccde at this point would only

reauire reeimplementation at that time, 2as

2h Process Interaction Strateagy 2b

2bi In this category, the issues are particularly complex

and therefore more difficult to clearly present, pue to the
extremely tight f£it in the PDP=11, consideranle attention is
focused at this time in the design stratecgies affecting the
interacticn between the Distributed Pro9ramming System

(DPS), Comrmand Language Interpreter (CLI), and Display

rTerminal Handler (DTH), We expect to achieve a solution

where the different processes can interact as efficiently as
possihle with one another=e~thereby reducing overall storage
requirementse=while not greatly impairing their generality, 2bi

2b2 The use of shared paceg is one guch strateqy that is

be{ng explored as one mechanism for {nteracti{on between
processes, Another strateay is to make maximum use of the
operating system facilitieg for main memory management

within and between processes, Undoubtedly other stratedies

will be developed as we proceed further in the

{mplementation 0f the Frontend, 2b2

2p3 But t© return the digcussion to DPS, we have been
reluctant to "strip" it of features (and therepy reduce
memory reguirements) since packages other than the CLI are
presumed to require its services, The B4700 code is an
example of such a package Even though we are experiencing
limited memory resources {n the 11,40 and the possibtlity
exists of not being able to put the B4700 code in the same
machine as the Frentend code, it is still our nope that the
adoption of an apercpriate memery management strategy will
permit us to retain the B4700 package in the Frontend

processer, 2b3

wiw
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2c Main Memcry Resource Management Strategy 2¢
2¢! General 2¢cl

2cia The discussion that follows reguires that the
reader haye some knowledge of the memory management
facilities of the PpPeli, The maximum amount of physical
main memory that can be configured on the 11/40 or 11/45
is 124K words (128K less the 4K reserved for the device
registers), PRecayse of the 16=bit word architecture of
the PDP=11, individyal processes possess a virtual
address sSpace that may contain up to 32K words on the
11740, (On the 11/45 and 11/70, code and data have
separate virtual address spaces of 32k each,) Memory
relocation registers provide the hardware mechanism for
mapping & virtual address space into the physical memory
of the PDPei1l,

2cip  Giyen this memoyy management Philogophy, there are
a numkber of strategies that can be used {n tnhe
implerentation of the Frentend, What follows, then, i{s a
digcussion of some of the ways in which we might "fold"
the various pieces of Frontend code into the available
physical memory of the 11/40, (This is necessary since
it is not possible to have all the code and data for 20
terminals actually reside permanently in main memory,,
The preferred stratedy undoubtedly will be one that can
pe implemented within certain cost constraints, but also
achieyes some cf our performance goals,

2¢2 1) Swap Virtual Address Space 2¢2

2c2a This strategy simply swaps the entire contents of
a virtuval address space between main memory and disk
storage, This strategy seemingly would make it qguite
easy for the job scheduler to automatically and entirely
contrel the swapping activity, Moreoyer, this strateqy
permits the maximuym re=use of the available physical
memory,

2¢2bp However, the amount of information that must be
s¥Wapped (up to 32K words) can cause considerable
delays=even whep a very highespeed digk is used as the
swapping device, Additionally, it reguires a larce area
of contiguous physical storage te be availaple before the
swap can be performed,

wEe
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2¢3 2) Swap Data Context

2c3a This strateqgy assumes that re=entrant code
permanently resides in main memory and that only the
writakle data unigue to a given terminal or process 1is
sWwapped between main memory and disk storade when needed,
Its chief virtue is that this strategy reduces to an
abselute minimum the amount of main memory that is
swapped, This results in the least opportunity for time
being lost due to disk transfer time, On the other hand,
it only permits re-uyse of that area of main memory
actyally uysed for swapable data, Currently, this only
represents a little over 10% of physical storage,

2¢4 3) Indepandently Swap Data Context and Overlay Code

2c4a This strategy also assumes that the writable data
unfque to a given terminal is swapped between main memory
and disk storage when needed, Additionally, this
strategy includes the notion that code is overlaid by the
operating system at the explicit request of user code,
Its chief advantace i{s that it reduceg the amount of
physical storage actually reguired by that code, thereby
permitting a larger number of swapable data contexts to
be resident in storage at any one time, Its
disadvantages include the increased amount of swapping
between main memory and disk storage, and the increased
complexity of the user code that must now specifically
preside over {ts code residency,

2¢5 4) Demand Paging

2c¢5a This strategy assumes that only referenced pages
need to be swapped between disk and main memory, This
philosophy {s attractive as lonag as the svstem ls careful
to aveid the classical deadlock and thrashing conditions
that can arise, Clearly some responsibility lies with
the implementors of user code if page faults are to be
held to a minimum, Failure to do so can result in
particularly poor performance of the overall system,

2¢5p A special footnote gshould be made about the demand
paging strateays the 11/45 and 11/70 can implement this
stratecy with 1ictje difficulty, However, the 11/40 does
not officially possess a page faulting capablility, 1In
spite of this, lnvestiqation has shown that demand paging
can be partially implemented on the 11740 as long as
certain instruction forms are ahsent from Frontend code,

2¢3

2c4

2¢5
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2c6 Operating System Selection 2¢h

2c6a  Cconcurrent with our consideration of main memory
managerent statecieg, we been investisating the various
operating systems currently available for implementing

these strateqgles,

2¢hb UNIX implements the first strateqy of swapping the
entire contents of an address space, Althoygh UNIX
POSSeSSeS Considerable attributes (SuUch as an operational
file system and demonstrated reliapility in supporting
multiple terminals), its swapping strategy {ntroduces too
much delay for it to be practical as the PDP=11 Frontend
operating system,

2¢che RSX11D implements a strategy similar to but not
exactly like the third one described above, However,
RSX11D also possesses limitations that are slowly
emergina, There is a municipal project in another group
at SRI that is currently engaged in overseeing the
installation of a mpltieterminal 11/45 system running
under RSX11D, 1Tt has been determined that design
decisiens internal to RSX11D have resylted {n a strategy

‘ that is biased against highespeed display terminals in
fayor of slowespeed TTYs, Since this is not compatible
with longerange NSW goals, the selection of this
operating system is suspect,

2¢6d Since ELF wag developed ynder ARPA gponsorship,
hOWeVer, the SCUrce cOde {5 reaqdily available to permit
the introduction of new facilities useful to the entire
ARPA community, Thus it seems most likely that a
modified ELF system will be used that implements an
efficient main memory manacement scheme as defined by NSW
Frontend requirements,

o=
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3a

3b

3c

Current Resource Management Estimates 3

General 3a

351 This part brinas together informatjion concerning the

use of memory resources within the 11,40, It contains our

most recent estinates-.estimetes that result from

compilatlon of appropriate Frontend modules or careful
estimation where compilation is not vet possible, care is

taken to identi{fy the reaguirments of resident code, resident
data, and swapable data so that the effects of increasing or
decreasing the numper of users can be more clogely observed, 3al

Disk Estimates 3b

bt The following map degseribes the digk storage
requirments of a Frontend supporting 20 ysers, If our
estimates are correct, 20 users should £it comfortably on a

single 512K word disk drive, b1
3b2 Disk needst 20 users in2

ib2a Frontend code 112K

CLI state @ 8K 160K

DPS state 8 2K # 2 events BOK (worst case)

Display data @ 2K 40K

Grammars @ 2K 40K

User/node profijes a 1K 20K

TOTAL 452k

3b2b NOTE! This assymes that all users haye different
grammars and that all terminals are high=speed displays.

Main Memery Estimates ic
3c! General 3el

icla The followina map describes the main memory
requirements of the Frontend 11,40 as reguired by
strategy 2 defined above ({.,e  ~code and certain data are
resident, while swapping is performed on the remaining
terminalw=dependent data), The reader will note that
memory is portrayed as a number of virtual address
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spaces, This is done to improve comprehension since it
more clearly presents how code and data might be mapped
inte the physical and virtual address spaces of the
11740,

K[54} This strateav assuymes that each terminal (or jecb)
will have severa)l processes associated with itesthe CLI
and DPS are examplegs of such processes, The operating
systerm is responsible for activatina the appropriate
process when information is waiting to be consumed, The
use of pages gshared between different address spaces
permits these processes to exchange information, The use
of seraphores and/or signals permit these procegses to
coordinate their activities in response to some user or
network introdueced event,

3cle The reader ig cautioned that the information
presented here is simply a working hypothesis, It does
net necessarily portray the actual apPpreach that will pe
used in the 11/40 Frontend, since that has not been
completely decided at this time,

3c2 Address Space 0% 3c2

3¢2a ELF KERNEL 12K Resident
Code .

(includes egtimates for

swapping disk deyice driver,

swapping primitives, g

lockeahead swap scheduler)

3¢2b UTILITY Page 4K Regident
Cogde

(includes VM FLF Loader,

ELF Kernel Debugaer)

3c2¢c KERNEL data for 20 users BK Regident
Data

TOTAL 24K
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3¢3 Address Space 1!

3c3a NCP

Code

EXEC/TELNET Modified for NSW 4K
printer process «SK
user Crossnet debugaer 3,5k
User Address Space lLoader 1K

3c3b NCP buffers

pata

EXEC buffers 5K
TELNET buffers TK
User Crossnet debugaer data f7sx
printer buffers (2) « 25K
TOTAL 32K

3cd Address Space 2@

3c4a Display Terminal Handler
Code
DEX support 2K

3¢cd4b L10 pyngime
Frontend Storage Mapagement . 2K
CLI/DPS communication buffer « 8K

Jede CLI/DTH commynication buffer
CLI

TOTAL 16K

3¢5 Mddress Space 31

3cS5a DPS

Code _

L10 List runtime DSK
DPS data K

3cSh DPS d4isk windoy

pata :
(includes stack=1,25K,
110runtime data=, 75K

3cS5¢c L10 runtime

Frontend Storage Mapnagemept 2K
CLI/DFS communication buffer «8K
-10-

4K

Resident

Resident Code
Resident Code
resident Code
resident Code

6K

Resgident

Resident Data
Resident Data
Resident Data
resident Data

6K
R

3K

4K

23K

R
R

2K

3K

Resident
esident Code

Shared w/
DpS & CLI

Shared w/

Resident

esident Code
esident Data

Swapable

Shared w/
CLI & DTH

26181
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TOTAL 30K
3c6 Address Space 43 3ch

3cha CLI 14K Resident
Code

3c6b CLYI shared grammar 2K Swapahle
Data
CLY disk window : 8K Swapabjle Data
(includes stacks2,75K,
LiCruntime datas, 75K,
FE data= 5K,
FE free storage zones2kK,
cLI/0S1 data=,75K,
writable grammar=,25x,
user/node profilesikK)

3¢6¢c L10 runtime 3K shared w/
Frontend Storage Management . 2K DpS g DTH
CLI/DES communication buffer 8K

. 3chd CLI/DTH eommunication buffer 4K Shared w/
DTH

TOTAL 32K -
3¢7 Summary 3c?

3cTa These estimates are relatively complex (because of
the use of shared pages apd such), and its seeps
worthwhile to attempt to develop some perspective
regarding the way in which this information reflects a
coherent strateagy,

3¢7b First of all, the subtotal that one finds at the
end of the estimate for each address space defines how
much storage is used in that address space, This
subtctal includes any infermation stored in shared pages
since we are defining the requirements of that address
space and it is important that the number not exceed 32k
words, But this means that one cannot simply accumuylate
the sizes of each address space so as to determine the
physical memcry requirements of the Frontend code in the
11/40,

3ce For the reader’s convenience, we offer the

wile
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following summarization of physical main memory
requirements:

3¢c74d Resident Swapped Shared
Total

L R L LA L L B L L J B A L ) LA A J
hddress Space 0 24K 24K
Address Space | 32K 32K
Address Space 2 8X 8K 16K
Address Space 3 24k 2K 4K 30K
Address Space 4 14K 10K 8K 32K

102K B 12K B BK = 122K

3¢7d1 [Note: Since ELF current)y performs memory
management using 4K word pages, we actually require
124K words for the 11,40 Frontend code,)

3c7e A poine of particylar concern i{s the scarcity of
main memory resources and the peossible effects of that
condition, For example, the above table indicates that
12K words of storage are reguired to store the swappable
data that 1s assoclated with an individual user terminal,
we would mueh prefey to have several instances of
swappable data resident in memory at one time so that
context switching between users would be improved (from
the peint of view of time), However, this clearly is not
possikle given the physical constraints of the 11/40
physical memory and a swapping philosophy that includes
onlv swapping of unigue terminal data, For this reason,
it is almost certain that some strateay whiech includes
the swapping of code as well as data will be adopted in
the Frontend,

34 Some (gbservetions regarding these Fstimates

3d1 Disk Limitations

3d1a Performance Characteristics of Candidate Syap
pevices

3é1al There exist several mass storage devices that
are candidates as a swapping peripheral, The
following information portrays the basic
characteristics of each of these devices:

-i{2»

3d
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3dlala c(Characteristics RS04 RPO3

RPO4

type deyices fixed= moving= moving=head
price of 1 unit: §19200 §33500 $35000
words per disk? 512k 2Q480K 44000K

word tfr rate: 4,0 755 2.5 usec¢
time for 1/2 rev! 8.5 12,5 8.3 msec
next track seekg - 7 4] 7.0 nmsee

3d1a2 Althouah a fixedehead disk like the RS04 is
recarded historically as superior to a moving=head
disk like the RP04 as a swapping peripheral, there are
circumstances under which a movingd.head disk can be
very competitive, This situation can arise when head
metion is held to a minimum (thereby minimizing the
penalty of seek timey and transfers between disk and
main memory are accomplished using large bloek lengths
cthus maximizing the effectiveness of highespeed
transfer),

3dip Effects of Swap Length on Performance

3é1bl  sSince these different mass storage devices
have different transfer rates, it is useful to measure
the effect of transfer lenath on their performance,
Theugh it {s selfeevident that the smallest elapsed
tire is required to transfer a swap blocCk when it is
dene as a single physical 1/0 transfer, other
considerations sometimes precluyde that the swap be
performed in that manner, Therefore we submit a table
that describes the time reguired to transfer a storage
bleck of specified lenath:

3dibla Length RE04 RPO3 RPO4
LA L .. m--- - aw

1K words 12,5 32,0 22,5 msec¢
2K words 16,5 40,0 25,0 msgec
4K words 24,5 55,5 30,0 msec
BK words 40,5 85,0 40,0 msec
16K words 72,5 145,0 60,0 msec
24K words 104,5 205,0 80,0 msec
32K vords 136.,5 265,0 100,0 msec

3d1b2 Several assumptions were made in the above
calculations, The movinaehead disk columns contain an
extra 11,7 rsec (for the RP04) or 12,5 msec (for the
RP03) to allow for the appropriate head positioning

.
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time, All columns contain the appropriate average
latency between transfers==thereby requiring 2
transfers per revolution of the disk if the figures
are to be accurate,

3die Observations on Swap Performance

jdict An initial observation is that there are
relatively few swaps/second possible aiven the size of
the CLI disk window, The number of CLI disk window
swaps is even further reduced when we introduce the
CLI shared grammar or DPS disk window swaps of 2K
words each, which are assumed to be independent from
the CLY disk window swaps, Given that the CLI disk
window is BK words and it will be transferred as 2
hlecks of 4K words, we will pe able to perform about
20 swaps per second (ignoring the issue of whether or
not other swaps occur during that time), Since a
context switeh amounts to swapping someone out to disk
as well as swappina another in from disk, there can he
on the order of 10 process activations per second
pefore the disk completely satyrates with I/0 traffiec,

. 3d1c2 nne conclusion is that some way must be
develcped that permits faster activation of the CLI
process, For example, a smaller sSwap length would
have an immediately beneficial effect upon
performance, Unfortunately, the varifous disk windows
cuyrrently seem to be as small as possible since they
have already underaone as much redyction in size as
seems reasonable at this point,

3d1c¢3 Howeyver, there does appear to be a favorable
solutian to this process activation situstion, It
contentrates on the perceptign that CLI process
activations are in either of 2 categoriest 1)
collecting keystrokes that further the specification
of a command, and 2) collecting those Keystrokes that :
are arguments (the textual ones in particular) of the
coermand, In the first case, it is necessary to
activate the CLI process for each keystroke so that it
can perform the command parsing function for which it
is designed, In the second case, however, control can
pe given to a smaller process that can collect literal
text Keystrokes on behalf of the CLI until an
activation event occuyrs==whereuypon it can return
control to the CLI with evervthing that has been
previously entered,

widw
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3é1cd Given that this strategy is implemented, the
nurkber of times that process activation must occur is
coensiderably reduced, As a consegquence of this,
performance as perceived by the user should be
improved considerably when compared with our current
mode where users_are TELNETed to some host running
NLS, We would like to be able to report what
performance will bpe like for perhaps 10 or 20 users
based uypon some absolute scale, Regretfully, it is
peyond ouyr power to produce such an estimate at this
tire, Rather, it can be said more simply that
performance will degrade as the number Of users
increases, 1In any case, it is our hope that
degradation in_the 11/40 Frontend as a result of a
large number of users will not cause delay that is
perceived by the users,

JLE 23=JUL=75 20309 26181 |
|
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342 Future Considerations 342

3d2a There are a nymber of considerations that suggest
that future Frontend systems should employ a processor
ether than the 11/40, For example, if the 11/45 were
used, address space limitations would be alleviated

‘ considerably since an address space can contain up to 32K
words in code and 32K words in data, 1In contrast, the
11,40 permits 32k words for the storage of poth code and -
data, Moreover, the 11,45 permits a demand paging
strategy to0 be cleanly implemented (unlike the 11,40) and
this strategy seems to be the one that we consider the
most promising for main memory management in the
Frontend,

3d2p Long=range consideration should be given to the
11/70 as an eventual sUpcessor to the 11/40 sinee We
currently require the maximum memory size on the 11/40
(and even the 11/45) as the minimym Frontend
configuration, With the opportunity to configure mMore
main memory on the 11/70, higher performance can be
achlieved since less swapping is required, The cache
store of the 11/70 would increase the effective
instruction execution rate, thereby indefinitely
forestalling the time when there are {nadegpate CPU
résoyrces as a result of system demands, Finally, the
RS04 sv¥aPping disk almost doubles in performance when
attached to the 11/70 since I/D is done on a 32=bit
(rather than a 16~bit) bus,

3d2e Perhaps more controversial, but a lond=range

wi{5=
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consideration nonetheless, would be the use of some new
computer mainframe whose architecture is based upon a
32«bit word, An example of such a system might be the
Interdata 8/32 or perhaps a DEC product that might be
introduced at some later time, Although this is not
realistic within a short timeframe becayse of the need
for ARPANETwrelated hardware and software, it is clearly
within the timeframe circumscribed by longw=range
planning,

3d24d In conclusion, some computer possessing
characteristics superior to the 11740 would permit more
capabilities to be installed in the Frontend==curreptly
desirable capabilities that are best postponed and future
capapilities that will eventually come under
consideration,

wif»
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lestones

oduction
This is & statement of milestones for SRI=ARCs NSW effort,
5 are our current best estimates, we eXpect that as We get
o the various tasks our estimates may change and this note
1 be uypdated,
Terms
ib1 NLS 8,0

tbia The existing NLS at Dffice=i1 and BBNB,
ib2 NLS 8,8

{b2a The NLS with the file structure and Graphics ipitial
capakilities,

fb3 NLS 9.0

i{b3a The NLS with the front.end backeend split, using the
cL1 and pPS for communications, and integrated into the NSW,

ibd4 CLI
ibda Command Langyace Ingerpreger
1b5 DPg 2,5

{b5a The pistributed Programming System as defined in June
1975,

1b6 DPS 3,0

ib6éa The Distributed Programming System as revised and
redesigned by Rpril 1976,

1b7 Rpplications Fackages

ih7a Sets of related procedures for Carrying out system
applications, for example the File Package,

ib? FE=1i0
ibBa The Front=End on the PDP=10 Teney: this {s principally
the CLI, but is dependent on DPS and Termina)l Control
modules @s well as the eperating system,

ib9 FE=11

26183

ib
ibl
ibla

1b2

ib2a

1b3

ib3a
1b4
ibda

ib5

1b5a

1b6

ib6a

ib?

ib7a

1b8

ibBa

ib%
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NSW Milestones

1b9a The FronteEnd on the PNP=11t this is principally the
CLI, but is dependent on DPS and Terminal Control moduyles as
well as the cperating svystem,

1b10 "char tty"
I1bi10a This characterizes the characteér at a time interaction
using hardcopy terminalsg, withn echoing and prompting
provided by the CcLI,

1b11 "half duyplex tty"
iblla This characterizes the {nteraction where the terminal
echos the characters actually tvped, and the CLI has no
inforration apout how much has heen typed (le, line at a3
time or not) thus the CLI does no echoing or prompting,

1b12 "display"
ini12a This gharacterizes a full duplex two gimentional
alphanumeriec display work station incorporating a line
processor,

1b13 Bage

1133 The central core editing commands of NLS

2 Protocols

2a
2b
¢
24
2e
2f
29
2h

Distributed Programmina system 2,5 code=10 debuygged 15=sep~75
Distributed Programming System 2,5 codesyy debugged 15=Sep=75

Distributed Programminag System ver 2,5 docuymentation 15=pet=75

Applications Packages version 2,5 documentation 15=0ct =75
Tool Bearing Host yersion 2,5 documentation 15=Noy=175
Measurement and Efficiency study report 15=pec=75
pistributed Progdrammina System ver 3,0 documentation 1eApre76

Applications Packages version 3,0 documentation L=Apr=76

3 Front End

3a

FEwi0 (char ttv, new tool) runs {SeAyag=75

26183
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1b114

1biia
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3b FEe10 (cpar tty, oid tool) runs 15=0ct=75 3b
3¢ FE=10 (half duplex tty, new & old tool) runs 15=0ct=75 e
3d FE=10 (display, new topl) rups 15=0ct=75 3d
3e FE=11 (char tty, new tool) runs {=Jan=76 ie
3f FE-i1 (char tty, old tool) runs {=Jan=76 3f
3g FE=11 (di{splay, neéw tool) runs 15=Feh=76 o
3h Measurement and Efficiency study report I=Apr=76 3h
3i command Meta Lanouage Evaluation report twApr=76 31
34 Ney Front End features study report i1=Apr=76 33
LS 4
4a WMeNLS fille interaction desion document i=Aua=75 4a
4p NLS B,5 peady foy expepimental uyse 15=Ayg=75 4p
4¢ Tdentification system specification document 1S=ayq=75 dc
4d Base ipn NSW accessed i, char tty mpde 21=Auq=75 4d
de gjournal design document {=Sep=75 de
4f proorams subsystenm 1=0cCt=75 4f
4g Cobol Output subsystem in 8,0 or 8,5 f1=0ct=75 4q
4h pase in NsW accessed in displav mode 15=Noy=15 4h
4{ modify, format,letter, publish subsystems in 8,5 15=NoveT75 44
491 Calculater subsystenm {=Dec=75 41
4k NLS B,5 ready to pe used by the utility f=Jan=76 4x
4] Output Processor modifications i=Mar=76 4]
4m modify, format,letter, publish subsystemg in 9,0 {=mar=76 am
4n Sepdmail apnd Jpurnal {=Apr=76 4n
40 Graphiecs {n NLS 9,0 i=Apr=76 40
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5 Doecumentation

Sa
5b
Se
Sd
Se
St
59
5h

51

JBP 24=JUL=75 12342

4p LST 11 terminal controller i=Apr=76
NLS Base subsystem documentation 1=0ct=75
NLS Programs subsystem documentation 1=Noy=75
NLS Modify, Format, Letter, Publish subsvstem doc 15=Dec=75
NLS Calculator subsystem documentation 15=pec=175
Front Epd user documentatiosn (on linP) i=Jan=756
Front Ené user documentation (off 1ine) i=Jjan=76
Front Ené¢ system documentation 15«)an=76
Front Enéd tool suppliers information document 1=Feh=76
Debugger Document I=Feb=76
NLS Journal documentation {=Apr=76

59
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Two New Idents, One Real and One Fake

1 Marcia, would youy ereate two idents for me, One i{s Beth Sherman,
her address is room K1096 at SRY, extension 2633, she is part of the
Inforration Sciences Lab, Delivery hardeopy, She wants to be Bs, if
that is taken BETH, if that {s taken ELS, The other is a fake ident
for use in user doecuementation, Lets make him Hypothetical (Hy) O
User, idepnt HGU, Address is Auagmentation Reserach Cepnter, No

deliveryv,,..Thanks,
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response to yeur Cobol remo

1 After reading your memo <ifournal,32066> and large parts Of the
B4700 cOBOL manual I have several comments to make and guestions to
aski:

2 Comments

2a On page 56«5 of ¢he manual AFC 171=121(c1) vol III, it states
that jtems wni{Ch begin in area A start {n Col B and {tems wWhich
begin in area B start in ecol 12, Hence your positioning strategy
is invalid, Here is the strategv Elizabeth and I propose for the
first source line of an N1S statement,

2al Level 1 gtatements will gtart in colymn B, Except within
the data divisjon, all other statements w{]l start {n column
17 4 witPin the data division, statements i{n the file section
are either ( my terminology follows ) FD statements or SD
statements Or aorouped in record descriptions,

23812 All FD apn¢ SD statements will be hapndled similarly to
staterents outside the data division, The first statement
of a record description should be level 1 and as such will
beagin in column 8, Subseguent statements in the same record
deseription will be indented two columns per level, The
COBOL level numher will be inserted using the formula

2aial COROL leve)l = 2#( NLS level ) = 1|

2a2 Statements in the data division which are not in the file
section are ipn the workingestorage sectiyn, Statemepnts here
are either 66, 77 or 88 statements or grouped in record
descrintions,

282a All 66,77 and R8 statements will be hapdled similarly
to statements Oytside the data diyisien, Statements in
record descriptions will be handled similarly to record
desceriptions in the f{le section,

2b Here is cur strategy for continuations lines, Our philosophy
is that the programmer will not think in terms of Continuations at
ally rather, continuatiens are handled solely by COBOLAID, 1In
other words, nO NLS statement will be a continuation of the
preceding NLS statement, The programmer will be able te think
solely in terms of NLS statements, Thus what follows is a
description of what ChBOLAID will do, not what the programmers
must do.,

2b1 Comments will he broken at word boundary into several
eomments, Note that for COBCLAID, a comment is any NLS
. statement, regardless of level, whose first noneblank character

26185
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response to vour Cobol memo

is "#", A word which is too big for one source line will be
simply split across comments,

2b2 All ether continuatien cirecumstances invelve a continuation
character,"=", beinc placed in coluymn 7 and the continuation
commeneina in column 12,

3 Questions

3a Do you still wish
originally stated ?

3p po youy still wish
originally specified

3p1 I think {t is
correspendine NLS

to handle the identification area as you

to handle the seauence numbers as you
?

sufficient to have the sid of the
statement appear ipn Columns i=6 right

justified with zero £1)11 ag the sequence nuymber for a source
card, 1t seems superfluous to me to have column 6 essentially
be a counter for continuations, thus placing an implicit 1imit
on the nurber of source cards an NLS statement can generate,

3¢ Do you still want

page throws to be implicitly generated before

the data and procedure divisions ?

34 In your discussion of seauence numpers, I 40 not uUnderstand
what vou mean by "A card inserted between statements( on the
direction of the programmer ,,)",

26185
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response to vour cobol memo

| After reading your memo <ijournal,32066> and large parts of the
B4700 ¢OBOL manual 1 have several comments to make and guestions to
ask!

2 Comments

2a On page 56=5 of the manuyal AFC 171=121(c1) vol III, it states
that jtems whi{Ch begin in area A start {n Col B and {tems wnich
begin in area B start in col 12, Henee your positioning strategy
is invalid, Here is the strathv Elizabeth and I proposée for the
first source line of an NS statement,

2a1 Leyel 1 gtatements will stapt in colymn 8, Execept within
the data division, all other statements w{]l start {n column
12, within the data division, statements in the file section
are either ( my terminology follows ) FD _statements or SD
statements Or qrouped in record descriptions,

2a1a All FD apd SD statements will be handled similarly to
staterents outside the data divisien, The first statement
of a record cdeseription should be level 1 and as suech will
regin in column 8, Subseguent statements in the same record
description will he indented two columns per level, The
COBOL level nurber will be inserted using the formula

2alal COBOL level = 2#( NLS level ) = 1

2a2 Statements in the data division which are not i{n the file
section are ipn the workingestorage sectiyn, Statemepts here
are either 66, 77 or 88 statements or grouped in record
descriptiens,

2a2a All 66,77 and 8R statements will be hapndled similarly
to statements cutside the data division, Statements in
récord descriptlons will be handled similarly to record
deseriptions in the file section,

2p Here is our strateay for continuations lines, Our philosophy
is that the programmér wii1l not think in terms of continuations at
ally rather, continuations are handled solely by COBOLAID, In
other words, nO NLS statement will be a continuvation af the
preceding NLS statement, The programmer will be able to think
solely in terms of NLS statements, Thus what follows is a
degeription of what CpROLAID will do, not what the programmers
must do,

2bi Comments will be broken at word boundary into several
comments, Note that for COBOLAID, a comment i{s any NLS
. statement, regardless of level, whose first none=blank character

26186
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response te your Cobol memo

is "#", A word which is too big for one source line will ne
simply split across comments, 2b1

2b2 All other continuation circumstances invelve a continuation
character,"=", being placed {n coluymn 7 and the continuatioen
commencing in ecolumn 12, 2b2

3 Questions 3

33 Do vey still wish to handle the identification area as you
originally stated ? 3a

3b po you still wish to handle the seguence numbers as Yyou
oriainally specified ? ip

|
I
|
|
|
|

3p1 I think it is sufficient to have the sid of the }
corresponding NLS statement appear in columns i=6 riaht |
fustifieé with zero £1)11 as the seguence number for a source ]
card, It seems superfluous to me to have column 6 essentially :
be a counter for continuations, thus placing an implicit 1imit |
on the number of source cards an NLS statement can generate, 3n1 l

A - \
3¢ Do you still want page throws to be implicitly generated before
the data and proceduyre divisions ? 3c

3d In your discussion of seguenece numpers, I do not understand
what vou mean by "A card inserted between statements( on the
direction of the programmer ,,)", id
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