GSG 13~0CT=74 11117

RATS Programmer’s Handbook

RATS Programmer’s Handbook
Introduction

RATS (RISOS ARPA Terminmal System) (s the operating system
used on the RISQOS PDP11/45, tThis document assumes familiarity

.with the PDP11/45 assembly language (#),

Part one 0f this docyment degcribeg the environment that
the RATS supervisor provides to user programs, It {ncludes a
general Overview Of the gystem, and detalled descriptions of

ajl of the supervisor caj)s,

Part two describes the system from the peint O0f yiew 0f a

user leogging in on a terminal,

24212

5a

6a

10
11
12
13
14
15
16
17
18
19
20
21
22
23



GSG 13=0CT=74 11317 24212
RATS Programmer*®s Handbook

24
25
26
27
28
29
30
31
32
3
34
s
"I' 36
37
38
39
40
41
42
43
44
45
46

47

.- .- o = - " = = - - - L N - w e .- = = » 48



RATS Programmer’s Handbook
(#) See, fOr examplej
PDP11/45 Processor Handbook

PAL=11 Assembler Programmer’s Manual
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Part One

The fundamental object in the RATS system i§ a <process>,

.The notion of a process should be familiar to users of

myltiprogrammed cOmputer systems, In RATS, & process COnsists

ofs

Eight general registers, including a stack Prointer
(R6) and a proagram couynter (R7), (The alternate set Of
hardware registers RO through Rs whieh exists in the

PDP11/45 is not available to the user programMer,)
A process status word (PS), containing the four
condition codes and the "T" pit, (Other parts 0f the

hardware pPS are not available to the user programmer,)

‘An address space, divided into Ie~space and Dwspace,
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(Ssee the PDP11/45 processor handbook for a discussion of 72
I» and Despaces,) Each ¢f I= and De=spaces is divided into 73
8 segments of 8192 bytes (20000 octal) each, Each of 74
these segments has its own set of properties, described 75
below, 76
77

A <Celist>, which is a directory containing all of 78
the capabilities of the process, A <capability> is a 79
pointer to ap <object>», Examples of eobjects are filesg 80
and pyocesses, Capabilities provide the only accegs to 81
objects, 82
‘I' 83
A number of state variables, discussed in following 84
sections, 85
86

User processes all run in user mode, The ¢following 87
paragraphs describe the user process’s environment {n detail, B8
Certain instructions (such as HALT) are said to be «<illegal>, 89
Illegal 4ingtructions cause the offending process to stop 90
running, and another process (which is "respongiple" for the 921
offending process) is notified of the error, This mechanism 92
is deseriped in more detail in the section on process;s. 93
94

HALT is an illegal instructioen, 95

= :
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WAIT should not be used, since it wastes processor time

which eould be used by other processes,

RTI may be used wherever convenient, It will not affect
the processor mode, register set, Or processor
priority of the PDP11/45, RTT should not be used,

since it may upset the operation of debugging
Page 3
| pregrams,
SPL and RESET de¢ nothing in user mode,
MTPI, MTPD, MFPI, and MFPD should not be ysed,

BPT, or opcode 3, shoyld not be uysed, It is reseryed for

use by debugging progranms,

IOT is presently illegal, Suggestions for its wuse will

pe entertained,

.EMT is used for supervisor calls and s descriped more
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fully below, 121
122

TRAP performs a trap to a user reutine, The PS and PC 123
are puyshed onto the uyser’s stack and a ney pC and 124
condition codes and Tebit are loaded from location 34 125
of the uyser's Iwspace, The process remains in user 126
mode, 127
128

All other instructions behave pretty much as advertised 129
in the PDP11/45 processor handbook, 130
131

’ Capabilities 131a
132

First, some general remarks about capabilities, A 133
<capabi{lity> identifies ("points to") some <object> in the 134
system, The types of pobyects arej 138
136

tile 137
semaphore 138
process 139
directory 140
master entry ' 141
sléve entry 142
entered process 143

.supcrvisor 144
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Capabjilities exist only in <directories>, A capability
is identified by specifying a directory and an <index> within
the directory, An index can be any 16epit numpery hence a

directory can contain at most 2##16 distinct capabilities,

Every process has a directory associated with it, called

its ;C'11It> (short for capability 1list), A process can
manipulate gbjects only through capabilities 4ipn its Cw~list,
The Celist therefOre defines the access privileges of the

process,

Page 4

The EMT instruction (pronounced "emit") s used to

perform operations related to objects, when a process
executes an EMT, the supervisor examines the werd on the tpop
of the process’s stack, That word is used as an index
specifying a capability in the process’s Celist, This
capability specifieg the object on which some operation {s to
be performed) it is the capability <invoked> by the EMT, The
particular operation to be performed depends on the type of

object and the contents of the low byte of the EMT, ENMT codes
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in this handbeck are in octal notation, These operations are 169
descriped separately for each type of object, 170
174

If the top of the stack does not exist or there is no 172
capability at the specified index, the EMT is illegal, (See 173
above for treatment of illegal intructions,) 174
175

Parameters relating to the operation may be passed and/or 176
returned on the stack, The word following the EMT, called 177
supplies information relating to these parameters, In this 178
handbook, parameters control woOrds are giyen as two octal 179
‘bytes. when apy EMT is executed, the stack must contain (from 180
the top)i (1) the word specifying the index Oof the capability 181
being {nvoked) (2) if bit 7 of the parameter Control word ({s 182
ony a word specifying an index in the Celist; (3) other 183
parameters, equal in number to the contents of bits 6«0 of the 184
parameter control word, 185
186

These parameters are referred to by their offset (in 187
octal) from the original SPy e,g, the Celist index parameter 188
would be word 2(SP), There i{s presently an upper limit of 24 189
parameters, excluding the Celist index parameter, 190
191

After the operation i{s performed, returned parameters, 192
‘equal in number to the eontents Of bits 14=8 of the parameter 193
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control word, are pushed onto the stack, These parameters are 194
referred to by thelr offset from the final SP, There is 195
presently a limit of 24 parameters, 196
9% gl
When the EMT cempletes, the process resumes eXecution at 198 ;
the (instruction following the parameter control word, Unless Y I
otherwise specified, EMT’s complete immediately, 200
201
The EMT instruction clears all condition codes unless 202
specified otherwise {n the descriptions of individyal 203
operationg, 204

‘l’ 205
206

Eyery capability has an eightebit byte associated yith

itr called the <attribute> field, Each bit in this fleld 207
defines a permissiqon for certalpn grerations on the pblect, 1If 208
209
Page 5 209a
210
LR
212
the attribyte is present (the bit on), the operation is 213
allowed, Details may be found in the description of each 214
particular gperation, 215
216
.sxnce directories may contajn capabilities to other 217
[
9
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directories, it is apparent that the directory structure is

analogeus to a directed graph, There can be several

capabilities referring te a single objecty Iin that case,

access to the egbject is shared among all of the owners of
capabilities, Furthermore, ne single owner can cause

object to be deleted, for then the others woyld

the

the

have

capabilities for a nenexistent object, It is a general rule

that an object will continue to exist as 1long as ({t

is

possible to reference it, or in other words, as long as there

are any capabilities referring to it, A process may release

its own capability to ap object, but the object itself is not

.deletod until the last capability to it (s released,

This

fact is importaNt tO note, because often it is desired to

delete an opject which is conguming regoyreces (such as

disk

space or an 1/0 device), and a capability tuycked away in an

obscure place can be a hindrance,

Deletion of a directory causes deletion of all the

capabilities it coentains, which may in turn cause deletion of

other sbjects, A process is treated as having one capability,

to its C(Celist, Deletion of a process therefore causes

deletion of its Celist (which is a directory) only 1f there

are no other capabjlities to that directory,

.The directory structure may have directed cycles) for

10
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examMple, a directory may contain a capability to itself, 1In 243

such a case, it is possible that capabilities to an object 244

exist even though there {s no path £from the root of the 245

directory stryeture to the opject, The ryle isi an object s 246
deleted {f and only if there is no path of capabilities from 247 E
the root of the directory structure to the object, 248
249 |

Page 6 249a

250

251

252

‘ Fille 252a

253

Files are the only form of on=line storage, (Offwline 254

storage, such as magnetic tape, paper tape, and punched cards, 255

is discussed e)sewhere,) Files reside on disk and/er in core 256

and are the enly access to disk and core, (In thisg context, 257

"core" means all memeory which is directly addressable on the 258

PDP11's unipus, Whether ferrite core or solidestate,) 259

260

In many computer systems, £iles reside on disk or other 261

secondary memery, and are explicitly copied into the user’s 262

Core or primary meémory when needed, 1In RATS, fijes are the 263

user’s primary memory, In this respect they resemble closely 264

.the concept ¢f segmepnts 4in the Multics system, (The 265

11
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convention has been established that a PDPil segment is an
8192=pbyte area of the address space, and we follow that
convention here,) A process references a file py referencing a
location in its own address space, 1f the portion which was
referenced is on disk, the supervisor will move it into core,
moving part of some other fije from core to disk {f necessary
to make room {n core, This activity, known as paging, is
completely invisible to the user, except as it affects speed
of execution, The entire address space thus appears to be in

core at all tires,

.A file may pe from O through 2##32 =« | pytes Jlong, (in
practice, availlable storage places a more severe upper limit
on the length of & file,) The address of a byte within a fi)e
is therfore ¢two 16%phit words, Since the PDP1l processor
generates addresses which are only 16 bits long, a mechanism
is needed to map these addresses into file addresses, This

mechanism will now be described,

The PDP11/45 processor’s address space of 2#¥16 pytes Is

divided into eight segments of 2##13 bytes each,

contains addresses (in oectal)

Segment number from threugh
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0 0 17777 289
1 20000 37777 ’ 290
2 40000 57777 291
3 60000 777717 292
R 100000 117777 293
5 120000 1377717 294
6 140000 187777 295
7 160000 177777 296
297
Page 7 297a
298
‘ 299
300
Fyrthermore, addreggeg are digeringuyighed ag o whegher 301
they refer te Iespace or Despace, A memory reference is a 302
reference to Iespace if it is a fetch of ap ipstruction, ipdex 303
word, Jimmediate operand (such as N in TST #N), Or absolute 304
address (such as A in TST @sA); otherwise it is a reference to 305
D=gPace, Since any addregg may be in eigher I=gpace Or 306
D=space according to the context in which it s used, there 307
are eight 1Iespace segments and eight Dwspace segments, In 308
this handpook, the following convention for numbering segments 309 |
is wused; segments 0=7 are Iip 1Iespace, and sedments 10=17 310
(octal) are in Despace, 311

# X

13
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Each of the 16 segments independently refers to sonme

portien of some file, (Or, a segment may refer to no file,)
We say that a segment is <attached> to a portion of a file;
this means that references to the segment are in fact
references to that portion 0f the file, The length Of the
portion may range from { to 20000 bytes (octal), The portion
may be attached at the lower end of the segment, so that the
lowest address of the segment corresponds to the lowest
address of the portion, in which case we say the segment
expands upwardy; or the portion may be attached at the upper
end of the segrent, s0 that the highest address of the segment
Corresponds te the highest address of the portion, in which

case we say the segment expands downward,

A seament may er may not have write access,

The portion may begin at any file address subject t0 the

following restrictions, whieh are divided into two cases, If
the segment expands upward, then the ¢file address of the
portion is the address of the first location in the portion,
and (1) The f£ile address must be a multiple of 100 (octal),
(2) If the segment does not have write access, the flle
address plus the length of the portion must not exceed the

length of the file, If the segment has write access, the

’unqth of the file will pe imcreased if necessary to satisfy

14
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the preceding condition, (3) The portion must not cross a 33g
20000«byte bouyndaryj in other words, the greatest integer in 339
(£lle address/20000) must equal the greatest integer in ((file 340
address + length of portion = 1)/20000), 341
342
If the segment expands downward, then the file address of 343
the portion {s one plus the address of the last location in 344
the portion, and (1) The file address mys¢ be a myleiple of 345
100 (octal), (2) If the segment does not have write access, 346
the flle address Must pot exceed the lepgth of the flle, If 347
the gsegment has write accegs, the length of the file will be 348

.increued if necessary to satisfy the preceding condition, 349 |

350

Page ] i50a :

LT

352 '

353

(3) The portien myst not cross a 20000e~byte bOyndary; in other 354 |
words, the greatest integer in ((file address = length of 355
portion)/20000) must equal the greatest integer in ((flle 356
address = 1)/20000), 357
358
For example, suppOse a process has locations 400 through 359
777 of a file attached ¢to Dwsgpace segment 3, with upward 360
‘expansion. Then when the preocess referepces location 60254, 361

15




GSG 13=0CT=74 11317 24212
RATS Programmer”s Handbook

it will be referencing location 654 of the file, 362
363

Attaching and detaching files does not imply any moyement 364
0f the file between core and disk, Such moyement Occurs only 365
when the segment whiech is attached t¢ the file is referenced, 366
Note ¢hat when a file is modified, there is no need to 367
explicitly "write out" the modified version, because the 368
modified version is the only version, The supervisor will 369
move the modifled portion onto secondary storage in the normal 370
course of its paging operations, 371
372

Two or more precesses may share a common file if each has 373
a capability fer the file, 374
375

A file capability has two possible attributes, namely 376
<write> (bit 1 of the attribute field) and <D~space> (bit 0), 377
The «set lepngth> operation, and the <cattach> operation 378
specifying write access, are legal only if the invoked file 379
capabijiity has the write attribute, The <attach> operation 380
specifying a Despace segment is legal only if the inyoked file 38}
capability has the Despace attribute, A file capablility 382
lacking the write attribute is "readwonly", and one lacking 383
the Degpace attribute is "execute=only", 384
385

"rhe operations on a file will now be deseribed, 386

16
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387 |
"
EMT 3 cattach> 389 |
BYTE 4,0 390 |
Attaches a portion of the file to a segment of the process 391 1
executing the attach, unless an error condition occurs, as 398 1
indicated by cendition codes (see below), Any previous 393 !
attachment to the segment is removed, Parameters for the 394 !
attach are! 395 ‘
396
2(8P): bits 11=8 are the segment number (D=space is 397 !
. allowed only if the invoked capability 397a i
has the De~space attrinhute,) 397p 5
398
bit 3 is the expansion direction; 399 i
0 = upward, 1 = downward 399a |

400

Page 9 400a

401

402

403

bits 2«0 are the access congrol fleld) 404

2 - read=only, 6 - read/write 404a

(Read/write is allowed only {f the 404b

. inyoked capability has the write 404¢

17
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attribute,) 4044
4(SP); Fille address, least significant half, 405
6(SP)s File address, most significant half, 406
10(SP): Length of the portion, in bytes, 407

408

409

Condition codes are set to indicate error conditionsg 410
411

N and Z are set if the attach reagyests write access but 412
the capability invoked does not have the \write 413
attribuyte, or the attach specifies a Dwspace segment but 414
‘the capability invoked deoes not have the Dwspace 415
attribute, or the attach requests readeonly access fSr a 416
portion extending beyond the end of the file, 417
418

N and V are set {f the attach reguests write access for a 419
portion extending beyond the end of the f£ile, and the 420
supervisor is pot able to increase the )ength of the 421
file because of insufficient secondary storage, 422
423

N and C are set i{f the file address, portion length, or 424
access control field i{s invalid, 425
426

427

‘EMT 4 <read length> 428
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+BYTE 0,2 429
The length of the file, in bytes, is pushed onte the 430
stack, 2(sP) 1is the most significant word, and (sP) is 431
the least significant, 432
433
434
EMT 5 «¢set length> 435
+BYTE 2,0 436
The len9th of the file, in Dbytes, is set to the 437
doyble~word value On the stack, 2(SP) contains the least 438
significant word, and 4(SP) contains the most significant 419
‘word. N and Z are set if the inyoked file capability does 440
not have the write attribute, N and v are set if the flle 44}
is bpeing lengghened and ghe syperyisor has insyfficieng 442
secondary storage, 443
444
Page 10 444,
445
446
447
Directory 447a
448
449
A directory is a list of capabilities, A directory 450
which specify 451

’capability has three possible attributes,

19
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permissions for each of three operations, namely read (bit 0), 452
append (bit 1), and delete (bit 2), 453
454

455

EMT 0 <retrieve> 456
+BYTE 201,0 457
The capability ipn the directory at the index in 4(Sp) |is 458
copled into the invoking process®s Celist at the index in 459
2(SP), unless any of the €following error conditions 460
occurs, 1If the destination indeyx is not free, N and V are 461
set, If the capability to be copied is an entered process 462
‘capabilltyv or if there are already 32767 capabilitlies 463
referring to the Objecty N and C are set, If the 1invoked 464
directory capability does not have the read attribyte, N 465
and Z are set, 466
467

468

EMT | <grant> 469
+BYTE 201,0 470
The capability in the inveking progess's C=list at the 471
index in 2(SP) is copied inte the directory at the index 472
in 4(SP), unless any of the following error conditions 473
oceurs, V and C are set as in <retrieve>, and N is also 474
set in those cases, If the invoked directory capability 475
.does not have the append attribute, N and 7 are set, 476
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477

478

EMT 2 <delete> 479
BYTE 1,0 480
The capability in the directory at the ipndex ipn 2(8P), 1if 481
any, 1is released, If the invoked directory capapbility 482
does not have the delete attribute, C and N are set and 483
the operation does not take place, 484
485

486

EMT 3 cattach> 487
. +BYTE 4,0 488
Same as cattach> for files, except that write access |1is 489
not permitted, This operation allows a process to 490
determine the number, tvpes, and indexes of the 491
capabilitieg in ¢he digectory, The format 0f 3 capapiliey 492
is described in the listing of the RATS supervisor, 493
494

Page 11 494a
495

496

497

EMT 4 <read length> 498
+BYTE 0,2 499
.Same as «<read lepgth> for files, 500

21
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5014

Page 12 501a
502

503

504

Process 504a
505

506

The basic facts about a process haye been given above, A 507
process has a run indicator, which indicates whether the 508
process is ajjovwed to execute instructions, The run indicator 509
.!s independent o0f state information indicating whether the 510
process (s in a wait state, Only the eyent being walited for 511
can remoye the process from a walt state, Thus, {f the run 512
indicator is ons turning it off and thep at some later time on 513
again will never disrupt the state 0f the process, 514
515

A process has two names assoclated with it for the 516
purpose of aceounhting, They are called the user~=name and the 517
accoungenaMe, 1IN most Cases the two names will pe the same, 518
(For ceses 4in whieh ¢they are different, see the section on 519
entries,) When a user is logged in, his process’s user=name 520
and accoynt=name are set eguyal to the name ysed at login, 521
Resources used by a process are accounted to its account=name, 522
.A process’s userename only changes at login and logout, 523

22
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|
il
When an exceptional condition occurs in a process, such 525 :
as a HALT {instruction, a <fault entry> occurs, See the 526 !
section on entries for details of the entry mechanism, A 527 |
fault number is passed to the process recelving the fault 528
entry, The faylt number indicates the type of faulti §29
330 %
Fault No, TYpe of fault 531 |
532
0 HALT, odd address error 533 l
1 Reserved instructions 534
.2 BPT with Tebit off 535
3 Tebit trap, or BPT with Tebit on 536
4 107 537
5 Other {llegal instructions, sueh as 538
inyeking a capability with an invalid 538a |
EMT code, invoking an entry with no 538b i
masters: or inveking a nonexistent 538¢ ‘
capability, 5384
6 + X Inecorrect nuMber of parameters passed, 538e
X, which s the high byte of the fauylt S53gf
nymber, indicates the expected nymber of 538g
parameters, The stack is unchanged, 538n
7 + X Incorrect pumber of return parameters 5384
. expected, X, which i{s the high byte of 5383

23
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the faylt number, indicates the number
retyrned, The stack is unchanged,
8 # X + N%i6 Illegal memory reference,

number of the segment referenced, X

Page 13

indicates the type of yiolationt
X 7Type of violation
. 1 Readw=only
2 Segment length
3 Both readeonly and segment length
4 Segment is not attached to anything
S Segment {s attached to a portioen of a

which has been deleted

Other faylt nymbers are possible in eonjynection

GSG 13=0CT=74 11:17

N is the
file
with the

"cause fault" operation on an entered process capability

(QeVie),

For the proper operation of Tebit traps, it is

necessary

.to distinguish two states of a process in which the values of

24
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all registers (notably, the PC and PS) are the same, In both 551
states, the PC contains the address of the next instryction, 552
In one state, the process is about to execyte that 553
instruetion) if the Tebit is on, a Tebit trap wil] occur at 554
the end of that instruetion, JINn the other state, if the Tepbit 555
is on, the precess is about to perform a Tebit trap signaling 556
the end of the previous instruction executed by the process, 557
If the Tebit is off, no Tebit traps eccur and the two states 558
are indistinguishable) however, for consistency the two states 559
are distinguigshed on the basis of what wouyd happen if the 560
Tebit were on, 561

& 3
563

To digeinguigh thege two gtates, big 8 of the PS ig ysed,

Termed the "RTT bit", it is on 4{n the first state above and 564
off in the secend, This bit may pe read and written along 565
with the rest of the PS§, 566
567

Due to deficiencies in the FDP11/45 hardware, the RTT bit 568
may be accidentally cleared, (onsequently, programs making 569
use of Twbit traps should be prepared to receive spurious 570
extra Tebit traps, 571
572

The operations on a process capability arel 573
574

.EMT 0, 4, 2, 3, and 4 575

25
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Same as for directory capabilities, substituting "invoked
process®s Celist" for ‘"directory", The invoked Process

capability is considered to have full access attributes,

EMT 5 <wait>
+BYTE 200,1
walts for a fauylt entry from the process, Similar te the

<wait> operation on a master entry capability (g9,v.), The

Page 14

entered process capability whieh is created will have the

fault entry attribute (bit 0),

EMT 6 <¢start>»
+BYTE 0,0

Turns on the run indicater,

EMT 7 <stop>
+BYTE 0,0
Turns off the run indicator, Does not affect any other

processes,; not even ones owned by the inveoked process,

26
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EMT 10 <copy from> 600
,BYTE 2,0 601
Sets up an attachment in the {nvoking process at the 602
segment specified by 2(SP) lidentical to that in the 603
inyoked process at the segment specified by 4(SF), The 604
nyll attachment may be copied, Any preyious agtachment at 608 E
the degtinagion is removed, If the file Oy directOpy 606 i
capability which was originally invoked to egtablish the 607 i
source attachment did not have the Despace attripute, then 608
the destinatien segment must not be in Dwspace) if not, C 609
and N are set, If either segment number is > 17 (octal), 610
’v and Ny are set, 611
612
EMT 11 <copy te> 613
.BYTE 2,0 614
Similar to <Copy frem>, The attachmenpt of the segmept ip 615
4(SP) in the invoking process is copied to the segment in 616
2(SP) in the invoked process, The process’s ruyn indicater 617
myst be O0ff and the Process must NOt be in a waity 1f this 618
{s not the case, N and Z are set, 619
620
EMT 12 <read registers> 621
+BYTE 0,11 622
Pushes the PS and registers 7 through 0 of the process 623
.onto the stack, The run indicator must be offy i{f this is 624
27
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not the case, N and Z are set and garbage is pushed, The
PS and PC may indicate that the process is in supervisor
mode, This means that the process was stopped while
executing a sypervisor call (e,9, EMT), There is no easy
way to determine the location 0©0f the instruetion which
caused the suypervisor call, If the Process i{s restarted
without modifying its registers, the supervisor call will

proceed to completion normally,

EMT 13 <yrite registers>
+BYTE 11,0

Pops registers O through 7 and the PS off the stack, Only

Page {5

the 4 condition codes, the Twbit, and the RTT bit of the
PS are significant, The prccess’s run indicator must be
off and the process must not be in a waity if this i{s not
the case, N and 7 are set, If the process was {n
supervisor mode, the supervisor call which was in progress

is aborted,

Page 16
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648

649

650

Semaphore 650a
651

For a discussien 0f yhat a semaphore is and how tO use 652
it, see "Cooperating Sequential Processes", by Dijkstra, 653
654

EMT 0 <p> 655
+BYTE 0,0 656
657

‘EMT 1 <y 658
+BYTE 0,0 659
660

EMT 2 <read valuye> 661
JBYTE 0,1 662
Pushes onto the stack the vajue of the sepaphore variab)e, 663
If N processes are hung in the semaphore the value will be 664
=N, Intended for debugging, A faster way to determine 665
the value of the sSemaphore variable is to maintain an 666
ordinary variable which is decremented every time a <p> {is 667
done and incremented On evely <v>, ’ 668
669

Page 17 669a

|‘I' 670
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Entry

The entry facility allows the user to create programmed
capabilities, Sueh capabilities, when invoked, can perform
any desired fynction, For example, they <¢an be made to

simylate most of the other kinds of capabilities,

The entry facility comprises three kinds of capabilities;

master entry, slave entry, and entered process, The process
being serviced must own a slave entry capability, and the
process which is perfopming the service mMust own a

corresponding master entry capablility,

The <wait> operation on a master entry walts until a

corregponding slave entry capability is also invoked, When
this happens, the slave process {s put in a wait and the
master process is restarted, The master process is given an
<entered process> capability (henceforth abbreviated EPC)
referring to the slave process at the index specified in

2(SP),

The account=name Of the master Process is 'set equal to

‘the accoynt=name ©f the slave process, In effect, this

30
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licenses the master to use the slave’s account on hisgs behalf, 695
Wwhen the master returns control to the slave, the master’s 696
accountename (s set equal to its user=name, 697
698
Upon successful completion of the <wait> operation, (SP) 699 E
will contain the <transmitted information>», 1If the entry was 700 E
caused by a precess invoking @ slave entry capability, the 701 i
trangmitted {information has, in the low byte, the low byte of 702 i
the sjave’s EMT, and, in the high byte, the attributes ¢£fie)d 703 E
0f the inyvoked slave entry capablility, 1f the entry is a 704 |
fault entry, the transmitted ipnformatien is the faylt pnumber, 705

‘ 706
707

The operations on a master entry capability are:

708
EMT 0 <create slave> 709
.BYTE 200,0 710
A slave entry capability corresponding te the invoked 711
masteyr entry capablility isg placed in the Celigt at the 712
index specified in 2(sp), 1Its attribute fileld will be all 713
ones, If the requested ipndex is not free, N and V are 714
set, If the slave entry capability cannot be created, N 715 E
and 2 are set, 716 :

|
EMT 5 <yajit> 718

. +BYTE 200,1 749

31
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Wait for a slave process to enter, See description above, 720
‘ 721

Page 18 721a
722

723

724

2(SP) nas the index for the entered process capability, 725
If successful, the transmitted information is returned on 726
the stack, The EPC which is created will have the EMT 727
entry attribute (bit 1), If the specified index is not 728
free, N and V are set and garbage is retyrned on the 729
‘ stack, If all slave capabilities for this entry have been 730
deleteds N and 7 are set and garbage is retyrned on the 731
stack, 732
733

The following are the possible operations on an EPC, If ‘734
the EPC does not have the EMT entry attribute, only the 735
<restart> and <return> operations are allowedy {f other 7136
operations are attempted, N and Z will be set, An EPC may not 737
be <grant>ed or <retrieved>d, 738
739

EMT 0 <retrjieve> 740
+BYTE 200,0 741
The capability in the slave process’s Cwelist at the {ndex 742
.specitled by the Ce=ligt {ndex parameter Passed by the 743

32
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slave is copled into the master’s Celist at the index in 744
2(SP), If no Celist index parameter was passed, N and Z 745 |
are set, V and C are set as in the directory operatien 746 |
<retrieve>, and N is alspo set in those cases, 6%
748
EMT { «<grant> 749 '
«BYTE 200,0 750
The capability in the master’s Celist at the index |in 751 E
2(SP) 4is copied into the slave process’s Ce=list at the 182 |
index specified by the Celist index parameter passed by 753 |
the slave, Zy V¢ Cy) and N are set as for <retrieve> 754
‘above. 75%
756 |
EMT 2 <delete> 757
+BYTE 0,40 758
The capability in the slave precess’s Cwlist at the ipdex 759
specified py the Celist 4index parameter passed py the 760
slave is released, N and 7z are set as for <retrieve> 761 i
above, 762
763
EMT 3 <read parameters> 764
+BYTE 0, C + X 768
In the parameter Control word for this operation, 0 <= X 766
€= 177, and C = 0 or 200, The X parameters passed py the 767
.slave, excluding the Celist index parameter, are copled 768
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onto the master®s stack, They will appear in the

13=0CTw74 11117

order {n the master’s stack as they did i{n the slave’s

stack, 1If the number of parameters passed by the slave {s

not equal te X, of the Cwlist index parameter bit ip

the

slave’s parameter control word does not match C, N and V

Page 19

are set, and, {f£ X » 0, the slave’s parameter control

word

. is pushed onto the master’s stack, followed by X=1 words

of garbage,

EMT 4 <cause fault>

+BYTE 1,0

The slave process executes a fault entry, 2(Sp) specifies

the fauylt number, The slave’s stack pointer will have its

value at the time of the enter, The EpC is released

from

the master’s Celist, and the master’s accountename is set

equal to {ts user=name,

EMT 5 <restart>

+BYTE 0,0

.The slave process is restarted at the instruction which
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caused the enter, The slave’s stack pointer will haye its 793
value at the time of the enter, Hence, unless something 794
has changed, it will reenter, Things that might have 795
changed include the Celist, the Tebit, or the run 796
indicator, The EPC is released from the master’s Celist, 797
and the master’s accouyntename i{s set egual to its 798
user=name, 799
800

EMT 6 <return> 801
+BYTE x+1,0 802
The slave process is restarted after the instruction whiech 803
.cau.ed the enger, I£f ¢he EPC hag the faylt engry 804
attribute, the slave’s PC is stepped one word, 1If the EPC 805
has the EMT entry attribute, the slave’s pC 1s stepped two Boé
words (to skip over the parameter control word), Hence, 807
the slave’s ENT Will appear to complete, 2(Sp) specifies 808
condition codes that are to be set for tne slave, If the 809
EPC has the EMT entry attribute, X parameters are copied 810
from the master*s stack to the slave’s stack, They will 811
appear in the 6Same order in the slave’s stack as in the 812
master’s stack, If the number ©Of return parameters 813
requested by the slave is not equal to X, N and vV are set, 814
and an appropriate fault is caused for the slaye, If the : 815
EPC does not have the EMT entry attribute, X Must be zero, 816
.Tho EPC is released from the master’s C~list, and the 817
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master’s accountename {s set eaual to its user=name,

The slave process’s RIT bit will be cleared, so that

if its Tebit is on, a Tetrap will occur, Exception: {f

the entry was a8 fault entry dye to a Tebit trap, the

bit was already offy in this case, it is turned on, so

that another Tebit trap will not occur unti) the

instruection has been executed, If the entry was a fault
entry due to a HALT or odd address error, <retuyrn> should

not be ysed) <restart> will cayse execution to resyme at

Page 20

the address in the PC, put in the case of an odd address

error, that {s not necessarily the address of the next

instruetion,

Page 21

Supervisor Capability

. EMT 0 <release capability>

36
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+BYTE 200,0 840
The capability at the index specified in 2(SP), {f any, {is B84}
removed from the C=list, The general remarks above about 842
releasing capakilities apply, 843 é
844
EMT 1 <create file> 845 ?
+BYTE 200,0 846
A new file of length zero is created and a capability for 847
the file, with write and Dw=gpace attributes, is placed in 848
the Celist at the index specified in 2¢(sp), If the ¢file 849
cannot be created, N and 7Z are set, If the requested 850
‘1ndex is not free, N and y are set, 851
852
ENMT 2 <create directory> 853
«BYTE 200,0 854
A new directory is created and a capability for it, with 855
full access attributes, 1is placed in the Celist at the 856
index specified in 2(SP), The directory is initially 857
empty, If the directory cannot be created, N and Z are 858
set, 1If the requested index is not free, N and V are set, 859 :
EMT 3 <create process>
+BYTE 200,0
A new process is Ccreated and a capability for it is placed
.m the Celist at the index specified in 2(SP), That index
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must initially contain a capability for a directory, which
will bhe used as the C(C=list, The eight registers are
initially zero, the PS {s {nitially 174400, and the
process has no attachments, The run indicater is off,
The yserename and account=name of ¢the procegs are set
equal to the accountename of the process executing the
<create process>, If the process cannot be created oOr
2(8P) does net refer to a directory capability with full

access attribytes, N and Z are set,

EMT 4 <create semaphore>

+BYTE 201,0

A new seMaphore is created and a capability for it s
placed in the Celist at the index specified in 2(SP), The
initial valye of the semaphore variable will be 4(SP),
which must pe positive or zero, If the semaphore cannot
be created or 4(SP) is negative, N and Z are set, If the

requested index is not free, N and V are set,

EMT 8§ <create entry>

+BYTE 200,0

Page 22
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889

A new entry is created, and a master entry capability for 890
it is placed in the (Celist at the index specified in 891
2(SP), 1If the entry cannot be created, N and Zz are set, 892
If the regquested index is not free, N and V are set, 893
894

EMT 6 <read segment properties> 895
+BYTE 1,2 896
Reads properties of the seagment whese number is in 2(SP), 897
If 2(sP) > 17 (ectal), V and N are set and two wOpds oOf 898
garbage are pushed, Otherwise, pushes the lehgth ©0f the 899
.seqmnt in bytes, and the expansion direction and access 900
control f£ield in the same format as the ¢£ile operation 901
attach, (If somecne thinks the file numper and file 902
address are uyseful, they could be provided also,) I1If the 903
segment s pnet attached ty anything, twe 2erp Words are 904
pushed, 905
906

EMT 7 <detach> 907
+BYTE 1,0 908
Rempgves the attachmepnt (if any) te the segment whese 909
number is in 2(SP), 1If 2(SP) > 17 (oetal), V and N are 910
set, 911
912

.EMT 10 <remove attributes> 913
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+BYTE 201,0

Removes attributes from the capability whose index {s In
2(sP), Each bit in the low byte of 4(sP), if set, clears
the corresponding bit 4in the attripute £field of the
capability, There is no error indication if an attribute

to be removed {s already gone,

EMT 11 <read calendar clock>

+BYTE 0,3

Returns on the stack, in 4(SP), the number of days since
i Janyary 1901, and a two=wopd Numbeyr giving the nymper of
1/60th*s of a second since last midnight, 2(Sp) 4is most
significant, and (SP) {s least signjfjcant, Greenwich

Mean Time is used,

EMT 12 <walt on calendar clock>

.BYTE 3,0

Waits unti] the cajendar clock time is greater than or
equal to the time on the stack, The format of the time is
the same as for <read calendar clock>, If the given time

is invalid, N and C are set,

Page 23
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938

Part Two 938a
939

940

Wnen a user sits down at a terminal which i{s connected to 941
RATS, ne {s typing to a program called EXEC, EXEC 1s intended 942
to be selfedocymentingy in most cases, typing "HELP" will give 943
the user all the assistance he needs, 944
945

EXEC has a facility for allowing users to run their own 946
programs, This facility is presently described in a separate 947
‘meﬂw. Certain features of the environment of a user process 948
are degcribed here, 949
950

The Celist initially containst 951
952

Index Capability 953
954

0 Supervisor 955
2 Celist directory 956
3 Public directory 957
4 Terminal Input 958
5 Terminal Output 959
6 Code £ile 960

. 7 stack file 961

41
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The suypervisor capability is described in part one, The
C=list directory capability is an ordinary directory
capability which refers to the Celist, This is used to CcCopY

capabilities from one C=list index to another,

The ccde file is a file containing the program te be
executed by the process, The process will initially be given
an attachment to this file ipn segment zero of I=space, In the
case of EXEC, this ¢file is called the system file, and
contains code for all permanent system programs, Normally,
.the code file will be readwonly, to allow for reentrant

programs,
The stack file {5 a file whieh can be used for the stack,
variables, and all other storace which must be private to each

process (or greup of processes) executing the program,

Page 24

Terminal Input Capability

.A terminal input capability mas the following operationi
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985
EMT 0 <read> 986
+BYTE 203,1 987
Parameters arel 988
2(SP)1 Index of a capability for a file ceontaining space 989
for characters to be placed, Must haye write and 990
Despace attributes, 991
4(SP): Low file address of bpeginning of the space for 992
characters, 993
6(SP)y High file address of beginning of the space, 994
10(SP); Maximum number of characters to be put into the 995
space, 996
®
This operation waits unti]l at least one character which 998
has not been read by a preyious <read> has been input on 999
the terminal, Then all input characters which have not 1000
been read by a previous <read> (up to the maximum) are put 10014
into the space provided, one character per byte, The 1002
space must net cross a 20000~byte boundary in the file, 1003
The mnumber of characters read is returmed on the stack, 1004
Zero is returned if there is any error in the parameters 1005 E
supplied, All RATS terminals are full duplex, 1006 i
1007
The format of the characters returned i{s as follows, 1008
.It bit 7 of the byte is zero, then bits 6=0 contain an 1009 |
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ASCII character, 1If bit 7 of the byte is one, then some
error occured on this character, as given by other bits in
the byte, as follows, Bit 6 is on {f one or more
characters were lost at this point in the input, because
either the input buffer overflowed or (unlikely) the
interrupt hanpdler didn't respond to an {nterrupt in time,
Bit 5 {s on {f a break was received (i.,e, a character
with no step bit), Bit 4 i{s on if a character with bad

parity was received,

Page 25

Terminal Oyeput Capability

A terminal output capability has the following operationi

EMT 0 <write>

+BYTE 203,0

parameters arep

2(8P)1 Index of @& capability for a file containing
characters te be output, Must have Despace

attribute,

44
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4(SP)s Low file address of beginning of character string 1033
6(SP)3 High file address of beginning of character string 1034
10(SP)1 Number of characters in the string 1035
1036

This operation outputs the character string on the 1037
terminal, The character string must not cress a 1038
20000ebyte poundary in the file, Each byte contains an 1039
ASCII <character) bit 7 s ignored, This operation may 1040
wait some length of ¢time before returning, {f output 1041
buffers are fu)l, The user need not be ConcCerned with 1042
padding carriage returns, or other timing considerations, 1043
‘Attcr the EMT returns, the character string may be 1044
overwritten without affecting the output, It is 1045
‘recOmmended that the character string not be longer than 1046
100 eharacters, since once a string begins being output 1047
there is no way to stop it, 1If there is any error in the 1048
parameters supplied, N is set, 1049
1050

Page 26 1050a
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1052

1053

Public Direectory 1053a
1054

.Tms directory contains capabjilities for accessing 1I/0 1055
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devices and other resources of general utility, It containsi

Index Capability

6 System file (readeonly)

10 Phone Handler capability

11 Line Printer capability

12 Card Reader Handler capability (not

implemented yet)

13 Paper Tape Reader Handler capability
14 Network Coentrol Program capability
20 GETRUN Code File (readeonly)

The system file i858 a file containing the RATS supervisor,
the I/0 handlers, and the EXEC, Starting addresses of each of
the programs in the file can be fouynd in the listing of the

RATS supervisor,

The GETRUN Ceode File contains a program designed to load

other programs, Feor more information see J, E, Donnelley,
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Phone Handler Capability 1079a
1080
A phone handler capability has the following operationi 1081
1082
EMT 0 <call> 1083
,BYTE 211,1 1084
1085
The <call> operation allocates a phone 1line, dials 1086
the requested number (if possible), and sets the line 1087
operating at the reguested baud rate, Avaijabe baud 1088
rates are 110, 134,5, 150, and 300 (asynchronous) and 2000 1089
. (S5YnChronols), 2000 Paud trapsmission is not Aimplemepnted 1090
yet, Parameters arej 1091
1092
2(SP); 1Index ©0f a directory caPability with aPpPend 1093
attribute, 1094
1095
4(SP)1 Index in that directory to receive a phone input 1096
capablility (see below), 1097 I
1098 I
6(SP)1 Index in that directory te receive a Phone output 1099 |
capability (see below), 1100
1104
10(SP)1 Baud rate at whiech phone line is te operate, For 1102
. 134,5 paud, 10(SP) should contain 134, 1103
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1104

12(8P)1 throuygh 24(SP): phone number to be called, one 1108
digit per byte, Sucessive digits are in successive 1106
bytes (i,e, increasing addresses), Only the low 4 1107
bits of each byte are significant, The number must 1108
be in standard form for direct distance dialing, that 1109
ist the digit 1) a 3e=digit area codey) a 3I=digit 1110
prefixy a d4edigit extension, 1111
1112

Twe capabilitiegs £for operating the phone line, 1113
described below, are returned, A parameter is returned to 1114
indicate the gutcome of the request} 1115
1116

0 Successful, The number was dialed automatically, 1117
and carrier was established, Phone input and 1118
output capapilities are returned, 1119
1120

1 Busy, The number was dialed automatically, but 1121
carrier was not established within a reasonabple 1122
time, This could be due to calling a phone which 1123
is busy, or whieh is not equipped with data 1124
communications equipment (e,a, a wrend9 number), 1125
It may be advisable to try the call again, 1126
1127

Page 28 1127a
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2 No phone line <couyléd be allocated, Try agaln
atter some other RATS user has deallocated a

phone line,

3 Insufficient resoyrces, The phone handler was
unable to create a process, entry, or semaphore,
Try agalip whep systém respurces are less heavily

loaded,

4 Erroer, An error in a Passed parameter was
detected (e,g, invalid baud rate or phone

number),

X > 100 A retyrn code greater than 100 (decimal)
indicates that a phone line has been allocated
byt the nymper coyld not pe dialed aytomatically,
X is_the last four digits of the phone line from
which the call must be manually dialed, Phone

input and output capabilities are returned,

.It the call was dialed aytomatically, deleting the phone
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oytput capability will hang up the phone, If the phone was 1153

dialed manuvally it mMust be huyng up manually, peleting both 1154

phone input and Output capabilities results in the phone line 1155

being deallocated (i,e, available for other use), 1156

1157

1158

Phone Input Capability 1158a

1159

A phone input capability has the following operationg 1160

1161

EMT 0 <read> 1162

' (BYTE 203,1 1163

Parameters arej 1164

1165

2(SP)1 Index of a capability for a file containing space 1166

for characters to be placed, Must have write and 1167

Despace attributes, 1168

1169

4(SP)1 Least significant word of the address in the file 1170

of the bpeginning of the space for the characters to 1171

be placed, Must be even, 1172

1173

6(SP)3 Most significant word of the file address, 1174

1175

' 10(8P); Size of the reserved space, in bytes, Must be 1176
50
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eyven, The space must not c¢ross a 20000 byte 1177
boundary, 1178
1179

Page 29 1179%a
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1184

1182

The <read> operation waits until either (1) | 1183
character which has not been read by a previoug <read> has 1184
peen received from the phone 1liney (2) carrier detect 1185
changeg) or (3) data set ready is off (indicating the 1186
’Phone is on=hook), It then returns, 4in the space 1187
provided, one or more words containing either a character 1188
or status {nformation, It returns on the stack A 1189
parameter whieh is the number ©0f bytes of the space whieh 1190
were actually uvsed (i,e, 2 times the number of words 1191
returned), This parameter will be zero if there is an 1192
error in the passed parameters, 1193
1194

The meaning of the words returned is as follovs, I¢ 1195
bit 15 1s off, then bits 7=0 contalin a character which was 1196
received from the phone line, and bit 12 has the parity of 1197
bits 7=0, If bit 15 4s on, the word contains status 1198
information, as followst 1199

. 1200
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Bit 14 is on if one or more characters were lost dye to© 1201
buffer overflow, 1202
1203

Bit 13 is on if a break wasg received, (Note! Some phone 1204
line interfaces cannot recodnize breaks, 0On these 1205
lines, a break will be interpreted as a series of 1206
null characters,) L 1207
1208

Bit 11 is on if the word contains statusi 1209
1210

Bit 10 indicates the status of Ccarrier detect 1211
‘ 1212
Bit 9 is on if an oytgoing call is in progress. I¢ 1213
is off¢ {f the phone line 1is on=hook Or an 1214
incoming call {s in progress, 1215
1216

Phone Qutput Capability 1216a
1217

A phone output capability has the following operationt 1218
1219

EMT 0 <write> 1220
+BYTE 203,0 1221
pParameters areg 1222
1223

.Z(SP)l Index of a capability for a f£ile containing 1224
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characters to be transmitted, Must have the D=space 12258

attribute, 1226

1227

4(SP)s Least significant word of the address in the flle 1228

of the bpeginning of the string of characters, Must 1229

be even, 1230

1231

Page 130 1231a

1232

1233

. 1234

‘G(SPH Most significany word of ¢he file address, 1235

1236

10(SP): Size of the string of characters, in bytes, Must 1237

be evyen, The string must not cross a 20000ebyte 1238

boundary, 1239

1240

The <yrite> operaticn ¢ransmies ¢he string of 12414

characters on the phone line, Each character occupies one 1242

word, If bit {5 is zerg, bits 7«0 contaipn the character 1243

to be transgmitted, If pit 15 is ene, a break is sent for 1244
on® character time, 1245 |
1246

Errors are indicated by returned conditioen codes, N 1247

‘and Z are set if no ocutgoing call is in progress on the 1248
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line (see above), (Some c¢characters may haye been
transmitted syccessfylly,) N and C are set if any passed

parameter is in error,

Page 31

Line Printer Capability

The line printer on the RISOS system iSs a Versatec matrix
printer, with 132 columns and 54 lines per page, The line

printer capability has the following operationt

EMT 0 <print>

+BYTE 200,0

2(SP) has the index of a file to be printed, The
entire file will be printed, preceded by a page containing
the callin? precess’s accountwname, Each byte of the fi)e
is an ASCII charactery bit 7 of each byte is ignored,
Output is buffered, s0 the <print> operation returns
immediate]y, Pkut the file may not be printed for a while,
After the <print> operation returns, ¢the €£ile Mmay be

overwritten without affecting the output,

24212
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If any parameter is in error, N and C are set, I¢ 1272
the Jline printer handler’s buffer {s full or enough file 1273
space cannot be created, N and V are set, If the line 1274
printer is offw~line, out of paper, etc,, Z (but not N) is 1275
set, a message i{s printed on the operator’s console, and 1276
the file wi)}] be printed when the printer becomes ready, 1277
After the printer is made ready, another <print> operation 1278
must be done te resume output, If the printer becomes not 1279
ready while a file is peing printed but atter the <print> 1280
operation has returned, a message is printed on the 1281
operator’s console, but no error indication ¢an be given 1282
.to the user whe did the <print>, 1283
1284

Page 32 1284a
1285

1286

1287

Card Reader Handler Capability 1288
1289

A card reader handler capability has the ¢£following 1290
operationi 1291
1292

EMT 0 <assign card reader> 1293
+BYTE 200,0 1294

.‘rhis operation returns a card reader capability at 1295
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the C=1ist index in 2(SP), The possessor of & card reader 1296
capability has exclusive use of the card reader until he 1297
deletes the card reader capability, If the card reader is 1298
already assigned to someone else, N and Z are set, If the 1299
Celist index passed is not free, N and C are set, 1300
13014

1302

Card Reader Capability 1302a
1303

A card reader capability has the following operationg 1304
1305

‘EMT 0 <read> 1306
+BYTE 200,0 1307
This pperation reads a deck of cards anpd returpns a 1308
data file in the index in 2(SP), The ¢£ile has the 1309
following format, For each card read, there is one word 1310
of data for each colymn (usually 80), folloOowed by a word 1311
containing 040000 (octal), The column data s in the 1312
following format: 1313
1314

Bit card Zone 1315
1316

15=12 unused (zero) 1317
11 12 1318

.10 11 1319
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9 10 1320
8 1 1321
7 2 1322
6 3 23y &
« 4 1324
4 5 1325
3 b 1326
2 7 1327
1 : 1328
0 9 1329
1330
.Atger all card data, there ig a word containing the 1331
status 0f the reader when reading terminated, The 1332
folloying bigg are gignificangt 1333
1334
Page 33 1334a
1335 ;
1336
1337
Bit 15 = always on 1338
Rit 13 = ({input hepper empty (i,e, normal 1339
termination) or output stacker full 1340
Bit 12 = card reader check (e,9, card jam) 13414
Bit 11 « timing error (indicates that data was lost) 1342
‘Big B = reader was offeline 1343
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If not enough file space can be created for the deck,
N and Vv are set and no file is returned, If the C=list

index passed is not free, N and C are set,

Page 34

Paper Tape Reader Handler Capability

A paper tape reader handler capability has the

following operationt

EMT 0 <assign paper tape reader>»

+BYTE 200,0

This gperatien returns a paper tape reader capability

at the Celist index in 2(SP), The possessor of a paper
tape reader capability has exclusive use of the paper tape
reader until he deletes the paper tape reader capability,
I£ the paper tape reader is already assigned to someone
else, N and Z are set, 1If the Ce=list index Passed is not

free, N and C are set,
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Paper Tape Reader Capability

A paper tape reader capability has the follewing

operationt

EMT 0 <read>

BYTE 200,0

This operation reads a paper tape and returns a data

file in the 4index in 2(SP), The file will contain one
byte for each line 0f tape read, Leaders and trallers are
not seripped, 1I1f no¢ enoygh file space can be created for
the tape, N and y are set and no file is returned, 1If the

Celist ipdex passed is pnot free, N apnd C are set,

Page 35

Network Control Program Capability

The Netwerk Control Pregram (NCP) handles all

communication with the IMP, Familiarity with the ARPA network

HostwHOSt Protecol (described im NIC #8246 and #7104) {is

assumed,

1368
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EMT 0 <reserve socket> 1392
+BYTE 202,0 1393
The socket number specified in  4(sP) (least 1394
significant) and 6(SP) (most significant) is reserved, A 1395
socket capapility is returned at the index in 2(SP), I1f 1396
that index is not free, N and C are set, If the requested 1397
socket is already reserved, N and Z are set, If the NCP 1398
cannet create an entry or process or enough file space to 1399
hanéle the socket, N and V are set, 1400
1401

EMT 1 <reserve sockets> 1402
’ «BYTE 202,2 1403
This operation reserves 6(SP) consecutive socket 1404
numberss beginning with an even socket numper selected 1405
arbitrarily by the NCP, The first socket number reserved 1406
is returned in (SP) (least significant) and 2(SP) (most 1407
significant), Socket capabilities for each socket 1408
reserved are returned in the directory specified py the 1409
index i{n 2(Sp)s, at respectively consecutive indexes 1410
beginning with the index in 4(SP), 1411
1412

If no set of 6(SP) consecutive Sockets i{s available, 1413
N and 2 are set and garbage s retuyrned, 1If the NCP 1414
cannot create enough entries, processes, and file space to 1415
.hand).e the sockets, N and V are set and garbage is 1416
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returned, If 6(SP) is equal to zero or greater than 256, 1417 i
or 1if 2(sSP) dees not refer to a directory capability with 1418 E
the append attribute, or if not all the specified Iindexes 1419
in the directeory are free, N and C are set and garbage is 1420 i
returned, 1421 ]
1422

1423

Socket Capability 1423a

1424

A socket capability proyides the mechanism for performing 1425

certain operations relating to its associated socket number, 1426

'Brieuy. the gperations arei 1427

1428

<listen> Attempts to establish a connection by waiting for 1429

a Reguest=For=Connection (RFC) and then returning 1430

a matching RFC, 1431

1432

Page 36 1432a

1433

1434

1435

<init> Attempts to estaplish a connection by Sending an 1436

RFC and walting for a matching RFC, 1437

1438

.<c1°n> Used te (1) abert a <listen> or <init>, (2) 1439

61




GSG 13=0CT=74 11117

RATS Programmer’s Handbook

initiate clesing of a connection, or (3)
acknowledge clesing of a connection by the foreign

host,

<inactivate connection> Used to effectively close a

connection even {f the foreign host is slow {n

responding to a CLS,

<read> Receives data over the connection,

<write> Sends data over the connection,

<send INR» Sends the control message INR on this connection,

<send INS> Serds the control message INS on this connection,

<wait for INS>» Waits for the control message INS on this

connection,

<wajit for INR> Waits for the contreol message INR on this

connection,

A local socket is defined to pe "active'" petween the time

a <listen> or <init> is executed and a <close> {5 executed,

.Exactw one <close> must be executed for each <listen> or
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<init>, even if a connection is closed at the instigation of 1465
the foreign host, 1466
1467

There are tyo typical scenarios for establishing and 1468
breaking a connection, 1In case 1, a connection is established 1469
with <listen> er <ipnit>, Sometime Jlater the forelgn hest 1470
closes the cennection, The Jlocal process must eventually 1471
acknowledge by doing a <close>, 1472
1473

In case 2, a cennection i{s established yith <listen> or 1474
<init> as before, Scmetime later the local process does a 1475
<close>» to clese the connection, The foreign host eventually 1975
.GCKnowledqe. the cloge by gending a CLS, 1477
1478

In case 2, {f the lo0cal socket is receiving data, some 1479
data may arrive between the ¢time the local process does a 1480
<close> (whieh causes a CLS to pe sent) and the time the 1481
foreign host acknowledges the close, we wish to allow the 1482
local process to <read> this data if it chposes) at the gsame 1483
time we do not want to force the local process to wait fer the 1484
1485

Page 37 1485a
1486

1487

%
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foreign host te acknowledge the close before establishing a 1489
new connection, since the 1lO0cal sOcket mMmay be a scarce 1490
resource such as the logger socket, 1491
1492

Accordingly, we make the following definition, A 1493
connection (net ¢o0 be confused witp a local socket) is 1494
"active" petween the time an RFC is sent and efther a CLS |{s 1495
received or an <inactivate connection> 1is executed, A 1496
connection can remain active after the local socket has become 1497
inactivey this s to allow the foreign host time to process 14§8
the CLS, Durimg this time, <read>s may be done, Only one 1499
.connection to a given local socket can be actiye at once, 1500
1501

A socket nymber i5 reseryed as Jlong as there are any 1502
capabilities referring to the socket, Deleting a socket 1503
capability (i,e, releasing all copies of it); (1) dees a 1504
<close> if the soOcket {s activer (2) doeg an <inactivate 1508
connection>; and (3) unereserves the socket number, RFC’'s 1506
recelved by the NCP are gueyed {f the local socket they refer 1507
to is reserved) otherwise they are refused, 1508
1509

1510

Receive (even) Socket Capability Operations 1511
1512

.EMT 0 <listen> 1513
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+BYTE 0,4 1514
The local socket Must bhe inactive and there myst be 1515
no active connection to this sockety if thisg is not the 1516
case, N and C are set and garbagde is returned, The local 1517
socket 1s made active, The <listen> operation then waits 1518
until either an RFC for this socket has been received from 1519
any hogt, or a <close> ig done, 1520
15214

In the former case, an RFC is returned, opening the 1522
connection, The NCP assigns a link automatically, The 1523
connection byte size is returned in (SP), The foreign 1;29
host number is returned in 2(SP), and the foreign gocket 1525
‘number in 4(8P) (least significant) and g(SP) (most 152¢
significant), 1527
1528

I1f a <elose> is done pefore any RFC is received, N 1529
and 7 are set and garbage is retyrned, 1530
1531

EMT 1 <init> 1532
,BYTE 3,1 1533
The local socket must be inactive, there must be no 1534
<send INR> |n progress, and the foreign socket specifled 15358
in 4(SP) and 6(SP) must be 0ddy if this is not the case, N 1536
and C are set and garbage is returned, 1If there is an 1537

1538
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Page 38 1538a
1539
1540
1541
active connection to this socket, {t {s made inactive, 1542
The Jlocal socket {is made active, An RFC is sent to the 1543
host {n 2(SP) and sOecket number in  4(SP) (least 1544
significant) and 6(SP) (most significant), The NCP 1545
assigns a link automatically, The <init> operation then 1546
waits until one of the following occurst 1547
(1) A matehing RFC is received, opening the 1548
‘cennecticn. The connection byte size is returned in (SP), 1549
(2) The RFC {s refused, or the RFC could not be 1550
delivered because elither the foreign host is dead or the 1551
foreign IMP cannot be reached, N and V are set and a code 1552
is returned in (SP) telling which happened:; 1553
=13 Refused [ 1553a
0t Foreign IMP cannot be reached 1553p
it Foreign host is dead 1553¢
(3) A <close> is performed, The RFC {s aported by 1553d
sending a C(CLS, N and Z are set and garbage is returned, 1553e
This operation i{s intended to provide the user with a 1553¢
facility for timing out RFC’sy the NCP never aborts an RFC 1553¢
unless a <close> {s done, 1553h
1554

66 |
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EMT 2 <close> 1555
.BYTE 0,0 1556
The local socket should be active, It 4is made 1557
inactive, If Aa <listen> or <init> i{s in progress, it is 1558
aborted (g.v,)., If there is an active connection to this 1559
socket, a close is initiated, (The connection will remain 1560
active until the foreign hosgt acknowledges the clOge Or 1561
another <listen> or <init> is executed,) 1562
1563

I¢ the local socket {5 not active, the <close> yill 1564
apply to the next <listen> or <init>, If one such <close> 1565
.h“ already beep saved whep a second is attempted, N s 1566
set, 1567
1568

EMT 3 <inactivate connection> 1569
+BYTE 0,0 1570
The joca) socket must be inactive and there must be 1571
no <gend INT> in progress) if this is not the case, N and 1572
C are set, 1I1f there is an active connection to this 1573
socket, it i{s made inactive, Any messages arriving on the 1574
inactive connection will be discarded, 1575
1576

EMT 4 <read> 1577
+BYTE 203,1 1578
.‘rhere must be no <listen>, <init>, or <read> already 1579
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in progressy if this is not the case, or there is any 1580
error {n the parameters supplied, N and C are set and zero 1581
is returned, The <read> operation waits until either 1582
1583
Page 39 1583a
1584
1585
1586
there is some data to be read or there {8 no active 1587
connection to this socket (e.9, the foreign host closed 1588
the connection), If there is data te be read, it Iis 1589
.tzansterred to the file whose index is in 2(SP), The file 1590
capability must have the write and Degpace attributes, 1591
The file addregs ©0f the peginning of the area for the data 1592
is in 4(SP) (least significant) and 6(SP) (most 1593
significant), 10(SP) contains the number o0f Bebit bytes 1594
in the area) it should be at least 1012 (decimal), in 1595
order to insure that a)) messages can be received, The 1596
area must not cross a 20000~pyte boundary, The connection 1597
byte count for the date (i{,e, the number of bits Of data 1598
divided by the connection byte size) is returned in (SP), 1599
The connection byte count will be greater than zero, 1600
Regardless of the connection pyte size, bits are stored in 1601
successive Bepit bytes, high Order bit first, Users are 1602
‘remlnded of the principle of the HosteHost protecol that 1603

68
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no significance may be Inferred from message boundaries by 1604
a receiving precess, 1608
1606

If there is no active connection to this socket and 1607
no data to be read, N and Z are set and zero is returned, 1608
1609

EMT 5 <send INR> 1610
+BYTE 0,1 1611
The lpcal spcket Must be active and there myust be no 1612
€listen>, <init>, or <send INR> already in progress) if 1613
this is not the case, N and C are set and garbage Iis 1614
.roturned. If there is no active connection to this 1615
socket, N and Z are set and garbage s retyrned, 1616
otherwise, ap INR (INterruptebyereceiver) is sepnt on the 16417
connection, A code is returned in (SP) {ndicating the 1618
outcome of the transmission, as for <write> (4,v,). 1619
1620

EMT 6 <yait for INS> 1621
+BYTE 0,0 1622
(Not yet implermented,) 1623
1624

1625

Send (odd) Socket Capablility Operations 1626
1627

‘EMT 0 <listen> 1628
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+BYTE 1,4

The loeal socket Must be inactive and there MmMuyst Dbe

no aceive connection ¢0 thig sockety {f thig is not the
case, N and C are set and garbage is returned, The local
socket is made active, The <listen> operation then waits
until either an RFC for this socket has been received fronm

any hogts or a <cloge> ig done,

Page 40

In the former case, an RFC {s returned, opening the

eonnection, 2(8P) specifies the connection byte size to
be used, The connection byte size is returned in (SP),
The foreign hosgt nymber is returned in 2(8P), and the
foreign socket number in 4(SP) (least significant) and

6(SP) (mest significant),

If a <close> is done before any RFC is receiyed, N

and Z are set and garbage is returned,

EMT {1 <init>
«BYTE 4,1

.'rhe local socket must be inactive, there must be no
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<write> or <send INS> in progress, and the foreign socket 16513
specified in 6(SP) and 10(SP) must be eveny if this {s not 1654
the case, N and C are set and garbage i{s returned, If 1655
there is an active connection to this socket, it is made 1656 |
inactive, The local socket 1is made active, An RFC is 1657
sent to the host in 4(SP) and socket number in 6(SP) 1658
(least significant) and 10(SP) (most significant), 2(SP) 1689 |
specifies the connection byte size to be used, The <init> 1660
operation thesn behaves the same as <ipit> for receive 1661
sockets (g.V.),. 1662
1663
‘EMT 2 <close> 1664
+BYTE 0,0 1665
same as <clpose> for receive gockets (9.V.). 1666
1667
EMT 3 <inactivate connection> 1668
+BYTE 040 1669
The loecal socket myst be inactive and there myst be 1670
no <wpite> or <send INS> in progress) if thig is not the 1671
case, N and ¢ are set, If there is an active connection 1672
te this socket, it is made ipactive, 1673
1674
EMT 4 <write> 1675
+BYTE 203,1 1676
.The local socket must be active and there must be npo 1677
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<listen>, <init>, or <write> already in progress) if this
is not the casey or if ¢there is any error in the
parameters supplied, N and C are set and garbage is
returned, If there is no active connection to this
socket, N and Z are set and garbage is returned,
Otherwise, data is sent over the connection, The data {5
taken from the f£ile whoSe index i§ in 2(SP), The file
capability must have the Dw=space attribute, The file
address of the beginning of the data is in 4(SP) (least
significant) and 6(SP) (most significant), 10(SP)
econtains the connection byte coynt, which may be zero,

Page 41

There must be fewer than 8096 bits of data, The data must
not cross a 20000e=pyte bouyndary, Regardless ©Of the
connection byte size, data bits are taken from successive
8*bit bytess, high order bit first, A code is returned in
(SP) indicating the outcome of the transmissioni

=11 Successful

01 unsuccessful because foreign IMP cannot be reached

11 Unsuccessful because foreign host is dead
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EMT 5 <send INS> 1702
+BYTE 0,1 1703
The local socket must be active and there must be no 1704
<listen>, <ini{t>, or «<send INS> already in progress) if 1705 ;
this is not the case, N and C are set and garbage |is 1706 |
returned, If there s no active connection to this 1707
socket, N and Z are gset and garbage s retyrned, 1708
Otherwise, an INS (INterruptebyeSender) is sent on the 1709 i
connection, A code is returned in (SP) indicating the 1740
outcome of the transmission, as for <write> (q,v,). 1711
1712
.!:M‘r 6 <yait for INR> 1713
+BYTE 0,0 1714
(Not vet implemepnted,) 17158
1716
LA LA L L 1717
1718
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Jim and pick, please coordinate and announce times as early Monday as
possible,




DCE 13=0CTe74 20311

Meetings gfor all ARC on Monday 14 Oct

I'd like for every one in ARC who is interested to have a chance
Monday to hear the relevant experiences of our six staff members who
were away, RWW had scheduled a meeting of his Development group at 3
pm for this purpose == I°d like for him to open it for all of
interested ARC (if other business, for Dev=group only, please defer
that part), 1°d like for JCN to schedule an adjoining time to cover
the items relevant to all regarding his travels, If Dick and Jim
don't get out a general anmouncement, let’s count on all whe are
interested meet in conf, room at 2130 for first JCN's 10w=day summary,
then ag much Deve=group as deemed of general interest,
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bugst fllegal statemet return ring, ...

This occurred on Sunday, 13 0ct 74



RLL 14-0CTw74 09352
bugsi {llegal statemet return ring..s..

Just got the same old bug *illegal statement return ring in
copysrring,*

This occurred after the Jump File Return command and several
spaces (to step throuaoh the list),

Other factst! I did not cyele around and I did use slit screens
during the NLS session,

Also, immediately after this, I find myself unable to Jump to any
spot on the screen, The JuUmp command gives the megsage *file
numbers to not match in storesring?, This also happened for other
Jump commands, Had to do a reset,
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RLL 14~0CT=74 09352 24214

bugsy {llegal statemet return ring,.,.

(J24214) 14=0CT=74 0915213 Titlegy Author(s)s Robert N,
Lieberman/RLL; Distributiont /FDBK( [ ACTION ] ) JDH¢ [ ACTION ] )
Subw=Collections: SRI=ARC); Clerks: RLLj;




JBP 14=0cT=74 10120
RFC Number Assignment in new system

Using preview on Offices«] i was unable to preassign an rfc number,
The sendmall command reserve rfc asks some guestions, one of which
is "insert the number list" which { believe is a strange way of
asking if the number is to be inserted into the text of the document,
It is strange that this question is ask even if the document {s
offline, further the question indicated that it can be answered yes
or no but the no answer s not accepted,

-.jch.
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JBP 14=0CT=74 10120 24215
RFC Nymber Assignment {n new system

(J24215) 14=CCT=74 10:20y13 1 Title: Author(s): Jonathan B,
Postel/JBP) Distributiony /BUGS( [ ACTION ) ) j; Sub=Collections:
SRI=ARC BUGSj) Clerk: JBP)



NIC 14=0CT=74 17155 24216

Notice of all=ARC meetinas

I would like t¢ suggest that we have more than one day’s nhotice
befOre an all~ARC meeting, Monday I was working at home and could
easily hayve come in except I was not aware that there was going to be

i

a meeting, Sorry 1 missed it,




NIC 14=0CT=74 17155 24216

Notice of¢ all=ARC meetings

(J24216) 14=0CT=74 1715534511 Titlet Author(s): Elizabeth J, (Jake)
Feinler, Michael D, Kudlieck/NIC) Distripbutiont /SRI=ARC( [ INFO=ONLY ] )
} SubweCollections: NIC SRI=ARCj; Clerk: NICy



DSM 14«0CT=74 18156

New NLS loaded Monday Dct 14, 1974 18130

NEW NLS loaded OCT, 14, 18130

I Loaded a new NLS Monday night, The following bugs were fixed
tnls print bug whieh caused tenex to perform line folding
set protection bug
spelling of SYNTAX corrected

The following meodifications were madeg

Viewspecs OFF (and Viewspecs ON) Commands removed from
USEROPTICNS

Leveladjust
USEROPTIONS

prompting ON / OFF has been removed from

The Playback Record (of session) (from £ile) OLDFILELINK now
asks (Sirulate recorded timing?) , and expects an answer
eonstruct (yes or NO)

The i{mplemntation o Process Commands has been changed sljightly
to speed it up , No change to the User Interface,

The folloying files haye changed since nicwnls yas last copied

compile auxcod

Compile tdata

Compile frontend
Compile inpfbk
Compile 110data
compile 1i0runtime
Compile psedit
compile sdata
Compile select
Compile srecords

Compile gyntax
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DSM 14=0CT=74 18356 24217

New NLS loaded Monday 0Ct 14, 1974 18:30

Compile tsprt ici2

Compile utilty ici3



DSM 14=0CT=74 18156 24217
New NLS loaded Monday QOct 14, 1974 183130

(J24217) 14~0CT=74 18156393 Title: Author(s)s David S, Maynard/DSM)
Distributiont /KIRK( [ ACTION ) ) CHI( [ INFO=-ONLY ] ) JDH( [ INFO=ONLY
] ) DSM( ( INFC=ONLY ] ) EKM(¢ [ INFO=ONLY ] ) y Sub=Collections:
SRI=ARC) Clerks DSMy




JAKE 14«0CT=74 19155 24218
Ident systenm

A very important portion of the ident system, namely the

interrogation system has not yet been implemented, 1In addition there

is currently noe protection at all on the ident system = anyone who

can load it can write on it, It is virtually impossible to enter
information in a Meaninful way at this poeint and I feel I cannot

handle the database under existing cirecumstances, Are there any

plans to do anything about this?

If so please let me know, 1



Ident system

(J24218) 14=0CT=74 191553
Feinler/JAKE) Distribution:
SRI=ARC) Clerk: JAKE;

JAKE 14=0CT»74 19855 24218

Titley Author(s): Elizabeth J, (Jake)
/DCE(£fyl onlv) JCN RWW ExMp Sub=Collections:



JDH 15=0CT=74 123118
Insert Number 1List

The "insert the number list" option (well, it is supposed to be
optional) is NOT for te purpose of putting the number in the
document, It is merely a bookeeping aid to make it easy to maintain
a list of numbers somewhere for your reference,

24219



JDH 15«0CTe74 12118 24219
Insert Number List

(J24219) 15=CCT=74 12118131 Titlet Author(s)s J. D, HOPPer/JDH}
Distributiony /JBF( [ ACTION ] ) 3 Sub=Collections: SRI=ARCy Clerki:
JDH)




DVN 15«0CT=74 13342
The Next Move In DPCS for Montgomery

Naturally I am interested in the possipbilitiesof NLS publications
services to the people in Montgomery, What is the next move?
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DVN 15«0CT=74 13142 24220

The Next Move INn DPCS fOr Montgomery

(J24220) 15=CCT=74 13:42331) Titlet Author(s)! Dirk H, Van
Nouhuys/DVNy Distributions /RWW( [ ACTION ) ) EKM( [ INFO~ONLY ] ) DCE(
[ INFO=ONLY ) Do You agree we should give Nielsen an idént so he can get
Journal mail?) JOAN( [ INFO=ONLY ] would you start a DPCS notebook like
the DIRT notebock and put this item in {t?) EKM( [ INFO=ONLY ] )
Sub=Collectioenst DPCS SRI=ARC) Clerk: DVNy




RLL 15=0CT=74 13153
visit and demoi: Marlene Beckman of LEAA (dept of Justice)

(DATE) 11 Octoker 1974

(BY) Lieperman (RLL)

(ATTENDEES) Marlene Beckman (Idnum) = LEAA
(MEDIUM) Mediurm of contact FACE=TO=FACE
(WHERE) SRI=ARC

(ACTION=ITEMS) none

(DISTRIBUTION) DCE JCN

(REMARKS)

Mariene Beckman of the Dept of Justice, Law Enforcement Assistance
Administration (LEAA) visited ARC on Friday the 1lith, I gave her
a prief demonstration (i1 houry of DNLS and introdyced her to the
commynity cencepts,

Her office is responsible for giving grants and centracts to
various censultants and local governments for studles,
developments, and operational systems dealing with law
enforcement,

Marlene's group is concerned with correctonal institutions,
she was out here (Calif,) mopnltering a grapt ty a consulting
firm responsible for surveying the treatment of females in the
prisons of 11 states,

The nature of LEAA appears to parallel that of ARPA but with
much less Money apd, of course in a different field (also, mere
emphasis on ‘'"practical" stuff, i{,e,, what is now happening and
funding the people to change {t,)

our interest might be in serving her office or one (or More) of
their grantees,

Overall this is the first contact with Jjust another arm ¢f the
federal government whiech we should let lay (until someone else
pops up),

I think she was impressed with some (not all) the advantages of
pUr augmenteéd environment,
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RLL 15=0CT=74 13353 24221
visit and demoj Marlene Beckman of LEAA (dept of Justice)

(J24221) 15«0CT=74 133153311 Titles Author(s)s Reobert N,
Lieberman/RLLjy Distribution: /DCE( [ INFO=ONLY ) ) JCN( [ INFO=ONLY ] )
) SubmeCollectionsi SRI=ARC) Clerk: RLL)




RLL 15=0CTe74 133157 24222
To be sent messageé for reviews help from the KWAC,

Jim this is a draft of what I would like to send to all the
architects, Please comment, I plan to send it out by Wednesday
(tomorrow), Thanks




RLL 15«0CT=74 13157
To be sent message for review: help frem tnhe KwaAC,

In order to better Know the subjective views of OFFICE~l1 users, I am
asking you to help me by making notes whenever the system is not
performing as you would likxe (and when it is performing), The time,
date, and load average would help, but any info would be welcomed,

The superwatch graphs are averaged cver a 15 minute period and
seem not to indjicate recent high averages,

You might also pass along any such complaints from others in your
respective groups (include time, date, load ave,),

This is only a small tunscientific) "look see" in te what is
happening, I will keep you posted on any results that may come
out of it, Thanks Rcbert

A copy to feedback woyld pe really neat,
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RLL 15=0CT=74 13157 24222
TO be sent message for review: help from the KWAC,

(J24222) 15=0CT=74 13157111 Titlet Author(s)i: Robert N,
Lieberman/RLL; Distributiont /JCNC [ ACTION ] ) j Sub=Collectionsi
SRI=ARC) Clerks: RLL}
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KEV 15«0CTw74 14346 24223

Ants«Elf comparison study

shirley, 1

we can’t find our copy of the ANTS=ELF study, I syggest you get in
toueh with Lt, William Carlson at ARPA (Carlson@lIsl) directly and
ask him for a Copy., ia




Ants=Elf comparison study

KEV 15=0CT=74 14146

(J24223) 15=0CT=74 14146511 Title: Author(s): Kenneth E, (Ken)

Victor/KEV) Distribution?
SRI=ARC) Clerk: KEV)

/8WWC( [ INFO=ONLY )

)

) Sube=Collections:

24223



On anthropomerchisms

Re item <jjournal, 24190,>

JMB 15«0CTw»74 15127

24224




JMB 15=0CT=74 153127
On anthropomorphisms

I use anthropomorphisms like Dirk’s example

= "After (to follOw), NLS expects you toO,,," == OF

=« "TYPEIN wants the name of the file,,," ==

rather than

»= "Upon seeing (to follow) print out, you are expected to,,," == or
== WINn place of TYPEIN, type the name of the file" ==

in constrained situations where long and/or awkward phrases would be
tedious for the reader, like in the Help database, Help is the only
place 1 remember using such expressions, where we need to reduce
awkward, {mpersonal, and seemingly technical descriptions as much as
possible,

A "gshopt and gweet" gstyle geemg called for, in my opinion, in thege
cases, Recommendatjons of TERSE, friendly, and CLEARER substjtutes
for these usages, in context, would prompt me t0 change the
expression where lfve used it,
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JMB 15~0CTw74 15127 24224
On anthropomerphisms

(J24224) 15«0CT=74 15127311 Titley aAuthor(s): Jeanne M, Beck/JMB}
Distributions /DIRT( [ ACTION ) ) » SubmCollectionst SRI=ARC DIRT)
Clerks JMBj




KIRK 15«0CTw74 17124 24225
Jump File return across nhorjizontal split makes *¢st entry

' nonexistant”*

I had done several Crosswfile edits and was trying to update the file

{n the bottom window but got "¢st entry nonexistant" message, When I
deleted the bottOMm windOw and relocaded the file, the update command

worked ok, 1



KIRK 15=0CT=74 17124 24225
Jump File return across horizontal split makes *fst entry

‘ nonexistant’

(J24225) §15=CCT=74 17124333 Titles Author(s)i Kirk E, Kelley/KIRK)
Distributions /BGS(C [ INFO=ONLY J ) CHI( [ INFO=ONLY ] )
Sube=Collections! SRI=ARC) Clerk: KIRK:




KIRK 15«0CT=74 20304 24226
Immediate Propesal for Dandling usere-progdrams in NLSe8

To get everything done as soon as possible, NLS development has
already started doing what is listed here, However, your opinions
sent te me pefere next week are solicited and will be considered,



KIRK 15=0CT=74 20104
Immediate Propesal for handlina ysereprograms {n NLS=B

The primilimary proposal <hjournal, 24085,> for converting most NLS=7
userprograhs as commands integrated into NLS=8 was accepted by
development but had to be postponed until after the front=end,
packwend split due to space limitations, It was decided that for
now, aecurate documentation and keeping the Calculator subsystem as a
part of NLS wWas more importanmt, Instead, the follo¥Wing list of NLS=7
userproGrams %will be cenverted ipto NLS=B userpreSrams uUpless
otherwise noted, 1In the near future, a seperate list of Quaranteed
procedures will be published that we promise will continue te work as
advertised, Beyond that, the userprogrammer is on his own,
Suggestions for handling usersprograms listed by Applications
<pjournal, 23986,>, Codes in parensy Djiffjcujty (a, b, ¢),
Priority (1, 2, 3),
LETTER (works noy, no change)
FORMAT, DELDIR, and SHOWDIR (work now, no change)
part of FORMAT user=subsystem
JFORM3; (al) WOrks now,
also to be integrated as the default Jjournal format
DELSP (al)
ADDRESS (bi) works now
MESSAGE (bl) works nov
INSEQH (peing reeimplemented by Kirk as the BASE command)
"COpPY" "SEQUENTIAL"
<"file from"> source . LSEL(#"OLDFILELINK")
<" to follow"> dest _ DSEL(#"STATEMENT")
leyel . LEVADYJ
"'u’ihq"’
( "ONE" <"<CR> ends statement'">
/ "TWO" <"<CR>s ends statement"> ["JUSTIFIED"]

/ "ASSEMBLER" )
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KIRK 15=0CT=74 20104 24226
Immediate Propesal for handling usereprograms in NLS=8

SENDMES (b2) 2h
APPEND (e2) 21
ADDTEXT (¢2) 23
TOC(b1), INDEX(c1), MAKEREF(C2), WORDCOUNT(a3): 2K

To be implemented as part of a new PUBLISH usersubsystem 2kl
Generate 2kia

Table (of Contents) 2xlal

Index 2xlaz

References 2xlal

coynt Words 2kip

Delete (leading gpaces) 2klice
SORTNOCASEs sOrtrev, sortalphabetic! (b2) 21
SUBFTPM, (ftpmsYs), Load Remote (file) To be a ysersubsystem, 2m
DELNAME (a3) 2n
SUBLIST (b3) 20
NOTABS (c3) (doegn’¢ work righg in nlg=7) 2p
Catalog Programs (Journal and Xdoec) being despugged by DsM and JCP 3
The IDENTIFICATION Userssubsystem (being redone by KJM) s
NIC programs to be located in directory <NICPRpG> 5
HOSTS and Fermating tables for Arpanet Directory (done by DSM) Sa

MEMLYST (memlisSt, memlistmew,)
NICSITES

NICLIST

CHECKQ

NIC command (done as QUERY userprogram by dsnm)




KIRK 15=0CT=74 203104 24226
Immediate Propeosal for handling userwprograms in NLS=8
@
NON Le10 pregrams 59
doug,say TENEX conferencing program (Jim Calvin, Victoer?)
appears to be implemented as TALK (as of this statement, not
available at ARC) Check with Calvin? at BBN 591
<kudlieck>nic, runs as HELP both here and at office~i, Gets
it’s infermation from TXT fi)es ip directory NIC (most of which
appear te be archived nhere and at 0ffice.l), 5g2
cyrrently ayajlable yserprograms NLSe8 ARC 6
address 6a
caleculator 6b
identification 6¢
jtorm3 6d
letter 6e
message 6f
‘ mouse 69
sortalphabetic 6h
sortnocase 61
sortrey 63
insegh is part of running system 6k
letter 61
ne change t° subsystem 611 !
format, deldir, and shoydir done as part Of FORMAT user=program 6m :

References!

Applications”’ list <njournal, 23986,>

RWW's propesal <hjournal, 23992,>» and <hjournal, 23999,>

Kirk*’s Preliminary proposal’s <jjournal, 24085,>, 7




KIRK 15«0CT=74 20304 24226
Immediate Propecsal for handling user=programs in NLS=8

(J24226) 15=0CT=74 2030431 Titlet Author(s): Kirk E, Kelley/KIRK}
Distributiony /SRI=ARC( [ INFO=ONLY ] ) FDBK( [ INFO=ONLY ] ) JHB( [
INFO=ONLY ) yoy may want to forward this to KWAC) 1 sSub=Collections:
SRI*ARC) Clerk: KIRK)




ACM 16=0CT=74 08347 24227
test

this idea is a test, 1




ACM 16=0CT=74 08347 24227

(J24227) 16=0CT=74 0814713131 Titlet Author(s): ADRIAN C,
MCGINNIS/ACM) Distributiont /ACM( [ INFO=ONLY ] ) 1 Sub=Collectionst
SRI=ARC) Clerkt ACMy



DVN 16=0CT=74 09110 24228

mes watson,messade txt) \ i




DVN 16«0CTw74 093110 24228

(J24228) 16=0CT=74 091109514 Titles Author(s): Dirk H, van
Nouhuys/DVNy; SubeCollections; SRI=ARC) Clerk: DVN; 3



JEW 16=0CT=74 10306 24229
Reality Revisited

No Mmatter how you slice {t, systeMm response is pad pbecause too many
users are on the systemjy it makes no difference whether they‘’re
running in allecated slots or offquota, The new offgquota algoerithm,
which forces the number of offquota users to Zero when things get
pad, will only reduce the numper of lodged in users (and hence the
load average) when one or more allocated slots are vacant; at any
other time, the system will allow in mere users than we know by
experience it can satisfactorily service, Assuming we can’t buy
ourselves more core, as we did for OFFICE~i, the only way to EVER
give purselves a responsive system is tpo reduce the maximum purber of
slots to a value which cur system can suypport, even {f that
necessitates meving some of ys and/or some 0of our work Offeline,

when will we ever learn, 1



JEW 16=0CT=74 10306 24229

Reality Revisited

(J24229) 16=0CTw74 108061} 1) Titler Author(s): James E, (Jim)
White/JEW) Distributioni /SRI=ARC( ([ INFOw=ONLY ] ) ) SubeCollections:
SRI=ARC) Clerk: JEW)




RLL 16=0CTw=74 12113
Subjective help in isolating Office=! problems

In order te better know the subjJective views of OFFICE~1 users, I am
asking you te help me by making notes whenever the system is not

performing as you would like (and when it is performing,[ that weould
be nice)), The time, date, and load average would help, but any infe

wvould be welcomed,

The superwatch araphs are averaged over a 15 minute period and
seem not to indicate recent nigh averages,

Yoy might alse pass along any such complaints from others in your
respective groups (include time, date, lcad ave,),

This is only @ small (unscientific) "look see" in to what is
happening, I will keep you posted on any results that may come
out of it, Thanks Robert (RLL) or (LIEBERMAN@SRIwARC)

A copy to feedback woyld me really neat,




Subjective help in isolating pffice=~! problems

(J24230) 16«0CT=74 123135331
Lieberman/RLLy Distributions

RLL 16=0CT=74 123113

Titley Authorc¢s)s; Rebert N,

/ZKWACC [ ACTION )

) JCN¢ [ INFO=ONLY ] )

JHB( [ INFO«ONLY )] ) DCE¢ [ INFO=ONLY ) ) 1 Sub=Collectionsy SRI=ARC

KWACy Clerks RLL}
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RLL 16«0CT=74 12118

Reqguest to be on review team for documentation

This {s to formally ask you (JCN) i{f I can be on the team that
reviews documentation before final approval, A mechanism for this
should be egtablished, Copy goes to you and you redistribute it , or
someone else (JHB?), or RWW sends it to the team, or docCumentators
(with Rww) approval send it to us, etc,
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RLL 16«0CT=74 12318 24231

Reqguest to be on review team for documentation

(J24231) 16=0CT=74 12318133 Titlet Author(s)s Robert N,
Lieberman/RLLy Distributiony /JCN( [ ACTION ] ) JHB( [ INFO=ONLY ] ) )
Sub~=Collectionsy SRI=ARC; Clerk: RLL}



RLL 16=0CT=74 12127
sugi Needed for an UK {n the send the majil command ( {n Sendmajil),

I £ind that I like to dC a show status command in sendmail befoOre
sending the item, hOwever, if I forget the space and continue to type
withouyt looking (SH <CA>) I nave found out that I haye sent the mail,
My recommendation is to have an additioenal <CA> (as a 0OK) needed to
send the mail,( This is one of the few times I am in favor of
aditional strokes,)
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sug: Needed for an (OK in the send

(J24232) 16=0CT=74 121271313
Lieberman/RLL) Distributiont /FDBK(
[ INFOeONLY ] ) JCNC [ INFO=ONLY ]

RLL}

RLL 16=0CT=74 12127 24232

the mail command ( in sendmail),

Titlet! Author(s): Robert N,
[ ACTION ) ) JHB(¢ [ ACTION ) ) JDH(
) 7 SubeCollectionst SRI=ARC; Clerki




DVN 16«0CTw74 14154 24233
Primer, DCA Internetting Study Drafts, Font Test Tape to DDSI

on Thursday evening I moved a corrected draft of the DCA networking {
paper (documentation,dcapreface,) to ISI as file

<com, (dvn)dcapreface,comy4> and a revised versin of the NLSe8 primer

as file <com,(dvn)pPripmer,comy2>, A copbination of the ISI machine

being down, their tape driveg being attached to he Other machine, our
crashing, their tape drives being flakey, and operators at ISI who

could ne £ind cur tapes, prevented the f£ile from moving from ISI

online to tape until late satyrday afternoon, It went on tape 0002 I

called DDSI whe plecked it up some time over the weeKend, They

reported they rmalled te copy flow proofs to us Monday afternoon, As

of Wednesday afternoon they had not arrived, i

On Monday morning Floy Dosier of DDSI called me, He had recleved a
copY of Duane Stone’s meémo talking abou changing tabs in the JOVIAL ,
Manul and was anxious about whether it ment they were expect te do |
any reprogramming, 1 assured him it did not, He said he tought he had
the stick font’s fixed but wanted a tape from ys with stick fonts to ‘
test it on,,,they had returned all the tapes to ISI, 2

Tyesday morning I put a COM yersion of <joyrnal,12214,> on tape at

ISI and told DDSI tO picCk {t up, That £i)le exercyses al) typefaces,

It went down as <fontest,ji» at ISI, and came off the machine on tape

0004, 3




DVN 16w0CTw74 143154
Primer, DCA Internetting Study Drafts, Font Test Tape to DDSI

(J24233) 16=0CT=74 1435431} Titleg Author¢s)s Dirk H, vVan
Nouhuys/DVNy Distributiong /SRL( [ INFO=ONLY ) ) EKM( [ INFO=ONLY ] )
&DPCS( [ INFO=ONLY ] ) NpDM( [ INFO=ONLY ] ) JOAN¢ [ INFO=ONLY ] please
put this in the DPCS notebook) j Sub=Collectionst SRI=ARC DPCS) Clerk:

DVN}
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DVN 16=DCTw74 16109

Minutes of Documentation Meeting of October 73 Command Summary,

'Unrquideu Help and Syntax, Proofing

Attendeesy Kirk Kelley, Jeanne Beck, Ann Weinberg

The Command Summary

Since the cemmand language was supposed to be in its frozen fornm
last Friday, I had asked jJeanne Beck to generate a new command
summary from the syntax subsystem and do appropriate editing to
make a presentable document, Making the COmmand Summary brought
to light a certain number of small bugs, e,qg, TNLS Commands
designed to operate on a byg mark, Jeanne brought the bugs to the
attention of appropriate programmers, Wwhen the bygs are fixed she
Or sOme one can ryn the system again, Further work has been
delayed by the Monday=Tuegday crash,

This wOrk was completed 10/12

Userguide Shelves

We delivered respongibilipy for maingenance of the yser guide
shelves teo Ann Weinberg, Jeanne and Ann, and later Ann and I,
went over the status of varlous documents, Ann is drafting an a
notated list of all ARC Documentation, The DRAFT is
(veinberg,declist,)

Help Syntax Ané Funcelong Statements

The node in the help data pase that describes each command must
give an acceunt of its fupction and its syntax, The syntax of
some commands has appeared on the first line of the statement
describing i{ts function and of others it has resided in a branch
headed by the name "syntax" and the obhject of links in
substatements of the function statement,

For one thipg, it is at presept very difficuylt to set up a preper
search for information aboyt the Syntax command because the top
level branch pre=empts the name,

More impore¢ant, we all agree that the HelP Daga Base shoyld
shortly change and cease to store syntax as written information,
Instead it should contain linke=like constructs that would call the
syntax as appropriate from the syntax generator,

At this meet¢ing we agreed thay the syntax Generator shOyld deliver
to the first line of the function statement and that Kirk should
prepare for this by meving the information now in the branch
svntaXx into the fuynetion statement, incldentally freeing the name
syntax for an account of the command,
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DVN 16=0CTw74 16309
Minutes of Documentation Meeting of poctober 7; Command Summary,
‘ Userguides, Help and Syntax, Proofing

This work was completed 10,13
Examples

We reviewed the possibilities in uysing process command branch for
interacting examples, We agreed more concrete planning should

vait,
Content and Copy Froofing

We agreed that any online files intended fOr peoOple Outside ARC
shouyld g0 thru the following gteps!

when the author (or author of a revision) is satisfied that it
is complete and accurate she should give it to some other
docymentation person for content and copy proofing, If more
than trivial changes result, some third person should read for
eopy errers before it leaves ARC, In the case of documents to
pe provided for Applications for their use, e,g, userguldes,
the content= and copyeproofed document should go to Dick Watson
pefore geing to anyone in applications,

. Finally and in additien te all of the above, whenever hard copy is
to 90 to some one ocutside of ARC, a third person shou)d read that
very hard copy for copy errors specifically considering the
problem of printer errors,

We must point out howeyer that passing copys=proofed drafts to

people who are yikejy to make suyggestions about Content or format
can be trustratl

ng and time consuming, If pick Watson or Jim
Norton make substantial syggestions, we are back tO the starting
peint in this cycle,

Certain policies will reduce the time consumed:

1f documentOrs and reviewers agree thoroyghly on form and
content pefore the proofing stage,

If reviewers do not feel obliged to make suyggesgtions,

I1£f reviewer sollcit drafts before the preoofing,

24234
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DVN 16=0CTe74 16109 24234

Minutes of Decumentation Meeting of October 7j Command Summary,
‘_Uurquides, Help and Syntax, Proofing

(J24234) 16~0CT=74 1610931 Title: Autnor(s): D{rk H, Van
Nouhuys/DyNy Distribution; /JOAN(¢ [ ACTION ) Please add this to the dirt
notebook) DIRT( [ INFO=ONLY ) ) 3 sub=Collections: SRI=ARC DIRT; Clerk:
DVN} Originy < HAMILTON, MINUTESOFDOCUMEMTATIONMEETING.NLS};2, 2/

16=0CTw74 16304 DVN jpyppésss,y



JAKE 17=0CcT=74 11341 24235

Anthropowhatchamacallits

In answer to JHB and DVN, I would prefer not to call a spade an
anthropomorphism, Brevity and c¢larity are the essence of a written
procedure = espcially if it {s online on a slow tty, Therefore, I
would opt for:

"After (blap) prints cut, type,,," instead of

"Upon seeing (blap) print out, you are expected to,,," or

"After (blap), NLS expects you to ,,," and

"After TYPEIN, enter a filename," instead ©

"In place of TYPEIN, type the name of the file" or

"In place of TYPEIN, type the name Of the file"
My defense of these is they are clear and shorter = nothing literary, 1



Anthropowhatchamacallits

(J24235) 17=CCT=74 1114119

Feinler/JAKE) CisStribution:
SRI=ARC DIRT) Clerki: JAKE)

/DIRT(

JAKE 17+-0CT=74 11341

Titlet Author(s): Elizabeth J, (Jake)

{ INFO=ONLY ] ) j Sub=Collectionsi

24235



JAKE 17«0CTw=74 11347 24236
Sendmajl now werks as advertised,

Thanks feedback (Dave H,?) for fixing my sendmail file, Now seems to
be working fine, (HOw about that = no grive this timell) Jake 1




JAKE 17=0CT»74 11147 24236

sendmail now werks as advertised,

(J24236) 17=0CT=74 11847313 Title: Author(s): Elizabeth J, (Jake)
Feinler/JAKE) Distribution: /FDBK( [ INFO=ONLY ) ) ; Sub=Collections:
SRI=ARC); Clerk: JAKEj




DVN 17=0CT=74 12353 24237
Proposal Posibility: Output Processorr Direct to XGP [TO add this
. item to DPCS subcollection] |

See <miournal,24134,> 1



DVN 17«0CT=74 12153 24217
Proposal Posibility’! Output Processorr Direct to XGP [To add this
‘item to DPCS subcollection)

(J24237) 17=CCT=»74 121531313 Titles Author(s): Dirk H, Van

Nouhuys/DVN) Distributicn; /JOAN( [ INFOeONLY ) please add
<mjournal,24132,> to the dpcs notebook) DCE( [ INFO=ONLY ] Please don"t
forget the DPCS subgcollection) ) SubeCellectionsy DpCS SRI=ARC) Clerk:

DVN}
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