











455



e L W

448 Glossary

generate one or more system-bus data transfers for each UNIBUS transfer.
See also buffered data path.

UNIBUS An I/O bus designed by DEC for medium- and low-speed peripherals.

UNIBUS adapter A hardware device that permits a UNIBUS to be attached to the
system bus of a VAX.

unit start routine A device-driver routine that is responsible for initiating an
operation on a unit. This routine typically does any preparatory work neces-
sary for the operation, and then asks the system to allocate resources for the
operation and schedule a call to the device driver’s go routine that will tell
the hardware device to do the operation.

UNIX domain A communication domain in the interprocess-communication
facilities that supports stream and datagram-oriented styles of communication
between processes on a single machine,

urgent data In TCP, data that are marked for urgent delivery.

user area See user structure.

User Datagram Protocol (UDP) A simple, unreliable, datagram protocol used
in the DARPA Internet. UDP provides only peer-to-peer addressing and
optional data checksums.

user identifier (UID) A 16-bit nonnegative integer that uniquely identifies a
user. UIDs are used in the access-control facilities provided by the filesystem.
See also effective user identifier; real user identifier; set-user-identifier pro-
gram.

user mode On the VAX, the least privileged processor access mode. User
processes run in user mode.

user page table The page table used to map the virtual address space of a pro-
cess. On the VAX, user page tables reside in the virtual address space of the
kemel. Therefore, the translation of virtual addresses by a process executing
in user mode requires two page tables: the user page table for the process and
the kernel or system page table.

user-request routine A routine provided by each communication protocol that
directly supports a socket (a protocol that indirectly supports a socket is lay-
ered underneath a protocol that directly supports a socket). This routine
serves as the main interface between the layer of software that implements
sockets and the communication protocol. The interprocess-communication
facilities make calls to the user-request routine for most socket-related system
calls. See also connect request; control request; listen request; sense request.

user structure A data structure maintained by the kernel for each active process
in the system. The user structure contains, among many things, the UID and
GIDs of the process, the table of open descriptors, and the kernel mode rur.l-
time stack. Unlike the proc structure, the user structure for a process 18
moved to secondary storage if the process is swapped out. Also referred t0
the u-dot area and user area.
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VAX architecture The functionality found in all VAX machines, no matter what
implementation technique is used. This f unctionality is usually defined by the
attributes visible to the machine-level programmer and can be characterized
by the VAX instruction set.

VAX system A particular implementation of the VAX architecture. The imple-
mentation includes the actual hardware structure used in realizing the archi-
tecture; for example, the algorithms used in controlling the machine as it
interprets the architecture. The implementation also encompasses all the
details associated with the physical aspects of a machine; for example, the
kind of logic and how that logic is packaged and interconnected.

vectored interrupt A type of interrupt. When a device generates a vectored
interrupt, it transmits a value to the CPU that is used to select an interrupt
handler from an interrupt vector table.

virtual address An address that references a location in a virual address space.

virtual address space A contiguous range of virtual-memory locations.

virtual machine A machine whose architecture is emulated in software.

virtual memory A facility whereby the effective range of addressable memory
locations provided to a process is independent of the size of main memory;
that is, the virtual address space of a process is independent of the physical
address space of the CPU.

wait The UNIX system call that is used to wait for the termination of a descen-
dent process.

wait channel A value used to identify an event for which a process is waiting.
In most situations, a wait channel is defined as the address of a data structure
related to the event for which a process is waiting. For example, if a process
is waiting for the completion of a disk read, the wait channel is specified as
the address of the data structure supplied to the block 1/O system.

wildcard route A route that is used if there is no explicit route to a destination.

window probe In TCP, a message that is transmitted when data are queued for
transmission, the send window is too small for TCP to bother sending data,
and no message containing an update for the send window has been received
in a long time. A window probe message contains a single octet of data.

word-erase character The ASCII character that is recognized by the terminal
handler in cooked mode to mean ““delete the last word typed on this termi-
nal,”” where a word is defined as a consecutive string of characters that does
not include a space or horizontal tab. Each terminal can have a different
word-erase character and that character can be changed at any time with an
loctl system call. The terminal handler does not recognize the word-erase
character on terminals that are in raw or cbreak mode. See also erase charac-
ter and kill character,

working directory See current working directory.
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working set The set of pages in a process’s virtual address space to which
memory references have been made over some period of time. Most
processes exhibit some locality of reference and the size of their working set
is typically less than one-half of their total virtual memory size.

XNS domain A communication domain in the interprocess-communication facil-
ities that supports the Xerox Network System (XNS) architecture. This archi-
tecture supports both stream and datagram-oriented styles of communication
between processes on machines in an internet.

zombie process A process that has terminated but whose exit status has not yet
been received by its parent process (or by inif).
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#!, 56

A

absolute pathname, 35, 413, 435
Accent operating system, 20, 281, 300
accept system call, 286, 296, 298-299, 308,
367, 385
access control, filesystem, 36
access rights, 39, 283, 293, 302, 413
passing, 304-306
receiving, 304
accounting, process resource, 51, 62-63, 93
address family, 311, 413
address format, 311, 413
Address Resolution Protocol, 317, 325,
335-336, 339, 413414
implementation of, 335-336
purpose of, 335
address, socket, 296—298
address space. See virtual address space
address structure
internet, 297
socket, 284285
UNIX domain, 297
XNS, 297
address translation, 110, 413
VAX, 120-122
adjtime system call, 54
AGE buffer list, 211-213, 222, 414
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CLOCK, 150-153, 163,417, 429
daylight saving time, 54
for disksort(), 245
elevator sorting, 244
mark-and-sweep garbage collection, 306
MASSBUS adapter interrupt handling, 255
for physical I/0O, 232
TCP slow-start, 376-378
Alliant, 86
alloc(),217-218
allocation
descriptor, 299
directory space, 188
file block, 193-195, 199, 207-208,
218-219
filesystem fragment, 218-219
inode, 194
kernel memory, 28-29
swap space, 129
user page table, 131
allochuf(), 212-213
ANSI C compiler, 402
argdev, 141
ARP. See Address Resolution Protocol
ARPANET, 7, 11, 14, 325, 343-346, 373,
377, 380, 414, 425426, 434
Host Access Protocol, 380, 414
host interface, 380-381
Reference Model, 344
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arpinput(), 336
arpresolve(), 336
assembly-language startup, 397-398
assembly language in the kernel, 22, 46-47,
90, 229, 405
AST. See asynchronous system trap
asynchronous I/O, 174
in pageout(), 155
asynchronous system trap, 44, 90, 101, 414
use in context switching, 90
attach routine, 236, 239, 414
autoconfiguration, 41, 400403
alternative schemes for, 403
contribution of, 9
device driver support for, 227, 234-237
of interrupt vector, 236, 401403
of MASSBUS device, 253
operation of, 401-403
phase, 234-235, 414
up device driver, 239-242, 402
avefree, 400

B

B programming language, 34

Babaoglu, Ozalp, 7

background process, 103, 265, 414, 423

backing storage, 109, 414

bad sector handling, 248, 414415

bawrite(), 210

BCPL, 4

bdwrite(), 210

Bell Laboratories, 34, 13, 115

Berknet, 276, 415

/bin/login, 59, 407

/bin/sh, 56, 406

bind system call, 350

biodone(), 247

bikpref(), 217

block device, 37, 171-172, 226, 229-230,
415

table, 227, 415

block-device interface, 169, 226-227, 229,
233,238,415

block I/O, 171, 192-193, 415

block size, 196, 227, 415

bmap(), 142, 206-208, 213, 217

Bolt Beranek and Newman, 7, 40, 291
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boot, 393-397, 406, 409, 423
flags, 395
operation of, 394-396
bootdevice register, 395, 415
boothowto register, 395, 415
bootstrapping, 22, 40, 124, 230, 234,
393-396, 415
setting time when, 53
see also initialization, boot
bottom half of, 44, 415
device driver, 228
kernel, 4445, 85
terminal driver, 261
terminal driver input, 271-273
terminal driver output, 271
Bourne shell, 56
bread(), 209, 212, 230
break character, 272
breakpoint fault, 104, 415
brealloc(), 212
brelse(), 210
broadcast message, 317, 351-352, 356, 388,
415
address, 317, 347-348
IP handling of, 354
bss segment, 56, 416
b_to_g(), 266, 269
buffer cache, 130, 147, 171-172, 195,
226-227, 231
consistency, 212
effectiveness, 208
implementation of, 211-213
interface, 209-210
management, 208-213
memory allocation, 212-213
structure of, 210-211
buffer list
AGE, 211-213, 222,414
EMPTY, 211, 213
LOCKED, 211
LRU, 211, 222 i
buffered data path, 237, 249, 416 !
buffering
filesystem, 171-172, 208-209 '|
network, 331-332
terminal, 266267
bus adapter, 225, 400, 416

_bus architecture, VAX, 225

bwrite(), 210, 230
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C

C-block, 266, 416
C library, 54
system calls in the, 47
C-list, 170, 228, 266, 270, 416
C programming language, 3—4, 15, 23, 47
C++ programming language, 4
C shell, 102
C70, 291
cache
buffer, 130, 147, 171-172, 195, 226-227,
231
directory offset, 220
filesystem name, 220-221
inode, 205-206
text-page, 127, 148
callout queue, 51-53
capability, 220, 304, 416
Camegie-Mellon University, 281
Case Western Reserve University, 115
castor oil, 266
catq(), 267
caught signal, 25, 95, 416
cbreak mode, 38, 260, 263, 416
character device, 37-38, 170171, 226,
230-234, 416
table, 227, 417
character-device interface, 169, 226227,
230, 233,238, 261, 417
chdir system call, 36, 419
checksum, 345, 349-351, 354, 368, 372, 417
child process, 24, 75, 91, 417
chmod system call, 32
chown system call, 32
chroot system call, 36, 439
cinit(), 404
cleanup(), 155
client process, 285, 417
CLOCK algorithm, 150-153, 163, 417, 429
changes in 4.3BSD, 153
clock hand, 150, 417
clock, alternate, 55
clock initialization, real-time, 404
clock interrupt handling, 50-53
clock interrupt rate, 50, 404
clock, real-time, 43
close-on-exec, 175-176
close system call, 30, 32, 175, 189, 261,
287, 306, 367
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closedir (), 189
cluster, 117, 417
synchronization, 125
cold start, 393, 417
communication domain, 38, 283, 293, 417
data structures, 293
communication protocol. See protocol
Computer Consoles, Inc., 12
Computer Systems Research Group, vii,
8-12, 14-15, 40, 54 E
configuration
device, 234, 409
file, 408, 418
kernel, 408—409
procedure, 234, 418
time, 401
time zone, 408
congestion control
network, 331-332
TCP, 376-378
see also network buffering
connect request, 319, 418
connect system call, 285-286, 298-299,
350, 352, 366, 385, 418
connection
queueing, socket, 296, 299
setup, TCP, 359, 366367
shutdown, TCP, 359, 367-368
states, TCP, 360
console
media, VAX, 396
monitor, 394, 418
processor, 394, 418
context switching, 49, 70, 79-86, 129, 418
AST use in, 90
intraprocess, 83-84
involuntary, 79, 90
process state, 80
during swapping, 84
VAX influence on, 90
voluntary, 79, 81-83
control-output routine, protocol, 322
control request, 320, 418
controlling terminal, 26, 103, 418
cooked mode, 38, 239, 263, 418
copy-on-write, 6, 28, 138, 162, 418
copyin(), 119
copyout(), 119
copyseg(), 138
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core(), 101

core file, 25, 94,419

core map, 124-128, 148-149, 419

Comell University, 40

crash, 172,419

crash dump, 228, 230, 410, 419

creat system call, 32

CSRG. See Computer Systems Research
Group

CTSS operaling system, 3

current working directory, 35, 190, 419

cylinder group, 197-198, 419

D

DARPA, 7, 911, 40, 281-282, 298, 343,
387, 413414, 416,419, 426, 432, 437,
447-448

Internet, 7, 39
steering committee, 7

data path, 237, 419
buffered, 237, 249, 416
unbuffered, 237, 249, 447
UNIBUS, 237-238

data segment, 26, 55-56, 142, 419
expansion, 142

data structures
communication domain, 293
filesystem, 203-208
interprocess communication, 292-298
socket, 294-296

datagram socket, 284, 419

daylight saving time algorithm, 54

DCD, 267-268

DCE, 267, 446

deadlock avoidance

in file locking, 178

during fork system call, 137

when locking resources, 85-86
debugging

information in exec header, 56

process, 100, 103-105

system, 410

see also ptrace system call

decapsulation, 312, 315, 419, 421

DECnet, 328

DEFBOO.CMD, 396

Defense Data Network, 381
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deficit, 157
demand paging. See paging
descriptor, 30, 420
allocation, 299
duplication, 176
locking, 177-179
management, 172—177
multiplexing, 179-181
passing, 175
table, 30, 173, 420
desfree, 152, 157
design
4.2BSD, 11
4.2BSDIPC, 9, 282-283
4.2BSD network, 13,3940
mbuf, 290-291
memory-management, 27-28
/dev/console, 406
/dev/klog, 431
/dev/kmem, 186, 399
/dev/log, 399
/dev/mem, 170, 410
/dev/null, 170
device, 37-38, 225
configuration, 234, 409
flags, 268, 420
interrupt, 49-50, 226
interrupt handler, 49
MASSBUS, 253-256
naming, 236-237
number, 170, 227, 420
slave, 236, 442
special file, 33, 420
swap, 114, 127, 445
UNIBUS, 237-252
device driver, 37, 49, 169-171, 225-256,
420
attach routine, 236
autoconfiguration, up, 239-242, 402 |
bottom half of, 228
[/O strategy, MASSBUS, 253-254
I/O strategy, up, 244
internal interface to, 225
interrupt handling, MASSBUS, 254-256
interrupt handling, up, 247249
maximum transfer size, 171
probe routine, 235-236
sections of a, 227
seek optimization in up, 245-246
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slave routine, 236
support for autoconfiguration, 227,
234-237
support for select system call, 181—183
top half of, 228
use of disk geometry, 241
Digital Equipment Corporation, 7
direct memory access, 147, 232, 234,
237-239, 246, 249, 253, 270-271, 274,
336,338,416, 419-421, 437, 444
directed broadcast, 388, 420
directory, 34, 187, 420
entry, 35, 195, 420
offset cache, 220
operations, 32-33, 189
space allocation, 188
structure, 187-189
dirty, 420
disk geometry, device driver use of, 241
disk geometry, filesystern use of, 201
disk labels, 241-242
disk partition, 187, 230, 241, 421, 431
disksort(), 243-244, 256-257
algorithm for, 245
distributed filesystem, 13, 32
DMA. See direct memory access
dmesg, 399
dmmax, 128, 135
dmmin, 135, 154
dmtext, 136
doadump(), 410
domain. See communication domain
double indirect block, 194, 421, 425
dquot table, 214-216
DTE, 267, 446
dtom(), 291-292
DTR, 267-268, 275-276
dumpsys(), 410
dup system call, 31, 174-176, 305, 420, 422
implementation of, 176
dup2 system call, 31, 176, 422

E

ECC correction, 238, 248, 257, 421
effective GID. See effective group identifier
* effective group identifier, 59, 421

effective UID. See effective user identifier
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effective user identifier, 59, 421
EGP. See Exterior Gateway Protocol
Eighth Edition UNIX, 6, 13, 39, 104
elevator sorting algorithm, 244, 421
Elz, Robert, 10, 191
EMPTY buffer list, 211, 213
Emulex SC-21V, 238-239, 243
encapsulation, 312, 315, 317, 338, 421. See
also trailer protocol
Encore, 86
environment, location of process, 57
erase character, 260, 421
errno, 23, 47-48, 422
error-message buffer, 398, 422
Error Protocol, 382
letc/accton, 407
fetc/config, 234, 408-409, 418
files generated by, 409
Jetc/cron, 407
Jetc/fsck, 196, 231, 256, 406
letc/getty, 406-407
fetc/gettytab, 407
letc/group, 407
fetc/init, 404407, 425
initial startup of, 405
/etc/mknod, 236
/etc/mtab, 406
lete/passwd, 407
fete/re, 406407
letc/redocal, 407
lete/savecore, 410
letc/syslogd, 399, 407
letc/timed, 405
lete/ttys, 406
letc/update, 406
Ethernet, 7, 11, 3940, 313, 344
exec header, 56
exec system call, 31, 59, 63, 69, 136-142,
144, 159-162, 175, 405, 407
execve system call, 24, 79, 104, 140, 438,
441
operation of, 140-142
swap space allocation during, 141
exit(), 93,101, 144, 159
exit system call, 24, 93, 118, 139, 144-145,
159-160
operation of, 93-94, 144
status, 24-25, 75, 93
Exterior Gateway Protocol, 331-332
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fault rate, 112, 422
fchmod system call, 32
fchown system call, 32
fentl system call, 9, 174-176, 272, 385, 420
Federal Information Processing Standard, 9
fetch policy, 112, 422
Jfs, 90, 422
FIFQ, 33, 422
file, 30, 187, 422
access validation, 58-59
executable, 56
hole in, 36, 424
offset, 31, 174,422
permission bits, 58
file block
allocation, 193-195, 199, 207-208,
218-219
allocation, implementation of, 217-219
extension, 217
locality of reference, 202
lookup, 206-207
mapping, 206
numbers for paging, precomputing, 132
reading, 207
writing, 207
file locking, 174, 177-179
deadlock avoidance in, 178
implementation of, 178-179
file structure, 31, 173, 296, 422
file table, 173-175
flag, 174, 176,272
handling during fork system call, 175
implementation of, 174-175
object oriented, 173-174, 176
operations, 173
filename, 34-35, 422
filesystem, 169, 422
abstraction, 191-193
access control, 36
buffering, 171-172, 208-209
comparison with other systems, 200
data structures, 203-208
disk structure, 187-191
distributed, 13, 32
fragment allocation, 218-219
fragmentation, 198-200
implementation of, 191-195
initialization, 404, 406
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interaction with virtual memory, 141
layout policies, 201-203
limits, 127
links, 189-191
local allocation routines, 202203
name cache, 220-221
name length, 37
name translation, 36, 203-203, 219-221
old, 196
organization, 196—198
overview, 34-37
parameterization, 200-201
/proc, 104-105, 436
quotas, 9, 191, 213-217, 404, 408
redesign, 195-203
redundant information in, 197
resource locking, 86
storage optimization, 198-200
use of disk geometry, 201
see also buffer cache, quotas
fill-on-demand
klustering, 146147, 422
page fault, 132, 146, 423
page table entry, 132-133,423
First Edition UNIX, 69
firstaddr, 399
firstfree, 124, 400
floating point in the kernel, use of, 366
flow control in TCP, 358
Sfodkluster(), 146
foreground process, 103, 265, 414, 423
fork system call, 3, 24, 31, 63, 69, 74, 81,
91-92, 104, 136-139, 151, 162, 175,
186, 403, 417, 422, 435436, 438
deadlock avoidance during, 137
file-table handling during, 175
implementation of, 136—138
implementation issues, 138
see also process creation
Forkmap, 137, 139
Fortran programming language, 15, 32
4,0BSD, 7
4.1aBSD, 14
4.1BSD, 7-8
memory management in, 117-118
4.2BSD, 7-8
design, 11
IPC design, 9, 282-283
network design, 13, 3940
virtual-memory interface, 8
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4.3BSD, 4, 7-8
compatibility of, 12
kernel, division of software in, 21
memory management in, 118
network additions in, 40
portability of, 21
Tahoe release, 7, 10, 12, 29, 54, 119-120,
150, 232, 241-242, 365, 369, 375
virtual-memory system deficiencies, 12
fragment-descriptor table, 218, 423
fragmentation
filesystem, 198-200
system page table, 155, 157
free(), 29
free list, 195, 423
memory, 125126, 423, 431
free-space reserve, 200, 423
Jreemem, 128, 149, 157, 400
fseek(), 15
Sstat system call, 32, 320
Jsync system call, 172, 210

G

garbage collection, 305, 423

gateway handling, 329

GENIE operating system, 3

gethlk(), 212

getc(), 266, 273

gethostid system call, 425

gelpeername system call, 287

getrusage system call, 61

getsockname system call, 287

getsockopt system call, 287, 318, 322

gettimeofday system call, 53-54

GID. See group identifier

go routine, 249, 424, 448

Greenwich time. See Universal Coordinated
Time

group identifier, 58-60, 62, 421, 424, 438,
441, 448

use in file-access validation, 59
gsignal (), 99

H

hard limit, 62, 424
hard link, 189, 424
hardclock(), 51-52, 55, 6162, 88—89
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Harris, Guy, 10
Harvard University, 7
heap, 57, 424
high watermark on, 424
socket, 296, 301, 331
terminal, 269
history of
4.3BSD memory management, 115-118
job control, 8, 103
process management, 69
UNIX, 3-8
home directory, 36, 424
Host Dead message, 381, 425
host identifier, 60, 425
host name, 60
Host Unreachable message, 381, 425
ht device driver, 253
htstrategy(), 253
Hyperchannel, 11
hz, 404

I

1/0, 425, 427
asynchronous, 174
nonblocking, 175, 180, 299-301, 303, 432
physical, 126, 158, 231
queueing, 228
redirection, 31, 427
scatter/gather, 34, 185
signal driven, 176, 180, 442
types of kernel, 169-170
/O buffer, 228, 230
[/O page, 237, 427
I/O stream, 30, 427
/O strategy
MASSBUS device driver, 253-254
up device driver, 244
I/O vector, 184, 427
ICMP. See Internet Control Message
Protocol
icmp_error(), 380
IDP. See Intemetwork Datagram Protocol
IEEE, 8-9, 435
if init(), 316
if output(),316
IMP. See Interface Message Processor
implementation of
ARP, 335-336
buffer cache, 211-213

i




-

458

dup system call, 176

file block allocation, 217-219

file locking, 178-179

file table, 174—175

filesystem, 191-195

Sfork system call, 136-138

ioctl system call, 176-177

pipe, 30

quotas, 191, 213-217

select system call, 181-184

trailer protocol, 338-339

uiomove (), 184-185

UNIBUS network interface, 336-338
Ingres database system, 282
init, 25, 46,76, 151, 405, 425, 450
initial sequence number, 357, 425, 441
initial startup of /etc/init, 405
initialization

filesystem, 404, 406

kernel, 396405

machine-dependent, 398—403

machine-independent, 403-405

memory allocator, 400

pagedaemon, 405

paging system, 403

real-time clock, 404

system data structures, 399-400

system processes, 403, 405

user-level system, 405407

see also bootstrapping
inode, 187-208, 213-217, 219-223, 236,

296, 404, 425

allocation, 194

cache, 205-206

contents, 195

definition, 194-195

locality of reference, 202

management, 205-206

table, 205, 425
in_pcballoc(), 350
in_pcbbind(), 350
in_pcbconnect(), 350, 366
in_pcbdetach(), 352
in_pcblookup(), operation of, 352
intelligent gateway, 329, 425
interactive program, 71, 426
Interdata 8/32, 6
interface

buffer cache, 209-210

capabilities, network, 316-317
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line switch, 261, 428
network, 315-317
protocol, 293
protocol-network-interface, 324-327
protocol-protocol, 322-323
socket-to-protocol, 318-322
Interface Message Processor, 323, 325, 331,
345-346, 380-381, 425426
interleaving, swap space, 128
International Organization for
Standardization, 9, 13, 312, 344, 429
protocol suite, 40
internet addresses
broadcast, 347-348
host, 345-348, 426
packet demultiplexing, 348
structure, 297
subnet, 346-347
Internet Control Message Protocol, 331,
344-345, 352, 357, 375, 378-381, 383,
425-426, 437
interaction with routing, 379
port unreachable message, 352
internet domain, 39, 426
Intermet Protocol, 40, 276, 313, 332,
344-3435, 348-357, 368, 372, 378-380,
387-388, 426-427
handling of broadcast message, 354
input processing, 354-357
options, 353
output processing, 353-354
packet demultiplexing, 349
packet forwarding, 356-357, 380
protocol header, 353
responsibilities of, 352
Internetwork Datagram Protocol, 381-385,
425-426
interprocess communication, viii, 6, 12-13,
19, 30, 33, 3840, 61, 172, 281-307,
426-427
connection setup, 298-300
data structures, 292-298
data transfer, 300-306
design, 4.2BSD, 9, 282-283
facilities, interface design, 287
memory management in, 289-292
model of, 282287
receiving data, 302-304
reliable delivery, 301
socket shutdown, 306-307
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transmitting data, 301-302
interrupt, 426
device, 49-50, 226
priority level, 45, 85, 426
software, 50, 313, 354, 443
stack, 45, 50, 78, 96, 426
interrupt handling, 49-50, 226, 229
algorithm, MASSBUS adapter, 255
clock, 50-53
MASSBUS device driver, 254-256
up device driver, 247-249
interrupt vector, 226, 427
autoconfiguration of, 236, 401-403
table, 226, 427, 449
interrupted system call, 4748, 98
involuntary
context switching, 79, 90
swapping, 157-158
ioctl system call, 33, 97, 103, 173, 176,

261-263, 274, 276, 304, 316-317, 320,

331, 418,421,428, 449
implementation of, 176-177
iovec, 184-185, 427, 447
IP. See Internet Protocol
IPC. See interprocess communication
ipintr(), operation of, 354-357
ip_outpur(), 351, 354, 357,372, 379
operation of, 353-354
ISO. See International Organization for
Standardization
issig(), operation of, 101
ITS operating system, 8

J

job, 427

Jjob control, 26, 76, 97, 102-103, 427
history of, 8, 103
signals in 4.3BSD, 25
terminal driver support for, 265, 269, 273
use of process group, 26

Joy, William, 7

K

keepalive packet, 364, 427
keepalive timer, 364, 428
kernel, 20, 428
assembly language in the, 22, 4647, 90,
229, 405
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bottom half of, 4445, 85
configuration, 408-409
1/O, types of, 169-170
initialization, 396405
memory allocation, 28-29
mode, 69, 114, 428
organization, 20-23
partitioning, reason for, 20
preemption, 45
process, 45-46, 428
state, 70, 428
top half of, 4445, 85
kemel stack, 50
growth of, 78
location of, 57, 78 |
size of, 78
kernelmap, 130, 137, 145, 428 |
initialization of, 130 ‘
kill character, 260, 428
kill system call, 96 1
killpg system call, 76, 96, 103, 436 ]
klustering, 149, 428
Korn shell, 102
Kulp, Jim, 103

L

tholt, 270
ldetx (), 84, 92
ldpctx, 81,418, 428
least recently used, 117, 126, 150, 205206,
211, 425, 428, 430
buffer list, 211, 222
lightweight process, 107
limits in system, 127, 191
line discipline, 260-262, 268, 276-277, 428
Berknet, 276
close(), 275-276
output (), 268-270
SLIP, 276-277
tablet, 277
line mode, 259, 429
line switch interface, 261, 428
link layer, 312, 429
link system call, 32. See also filesystem
links
LISP programming language, 7, 115
listen request, 319, 429
listen system call, 286, 298-299, 367, 429
load average, 87-88, 429
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locality of reference, 113, 146, 201-202,
429
LOCKED buffer list, 211
locking
descriptor, 177-179
on page, 126
resources on a shared-memory
multiprocessor, 86
resources, deadlock avoidance when,
85-86
socket data buffer, 302
logical
block, 192, 429
device unit, 236-237
drive partitions, 243, 429
unit, 242, 429
longjmp(), 83—-84, 160
loop, 150, 429
lotsfree, 152, 154
low watermark on, 430
socket, 296, 331
terminal, 269, 271
LRU. See least recently used
Iseek system call, 31, 174, 189, 422
Istar system call, 191

M

Mach operating system, 20
machine check, 398, 430
machine-dependent initialization, 398403
machine-independent initialization, 403—405
m_adj(), 292
magic number, 56, 430
main(), 398-399, 403, 405
main memory, 109, 430
major device number, 170, 227, 236, 430
malloc (), 29, 57
mark-and-sweep algorithm, 306, 430
Massachusetts Institute of Technology, 3, 8
MASSBUS, 225-227, 403, 416, 430, 445
device, 253-256
device, autoconfiguration of, 253
device driver I/O strategy, 253-254
device driver interrupt handling, 254-256
unit number, 229, 430
MASSBUS adapter, 253, 430
interrupt handling algorithm, 255
support routines, 253, 430
maxfree, 124, 400
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maximum segment lifetime, 359, 361, 388,
431-432. See also 2MSL timer
maximum-segment-size option, TCP, 366

maxsip, 158
mbinit(), 404
Mbmap, 291
mbstart(), 254
mbuf, 172, 289-291, 431
allocation of, 291
design, 290-291
utility routines, 292
mbustart(), 253-254
MC68000, 119
m_copy(), 292, 372
memall(), 127, 131
memfree(), 127
meminit(), 400
memory allocation
buffer cache, 212-213
kernel, 28-29
routines, 127-128
memory allocator initialization, 400
memory free list, 125126, 423, 431
memory management, 109-161
in 3BSD, 116-117
in 4.1BSD, 117-118
in 4.3BSD, 118
design, 27-28
evolution of 4.3BSD, 115-118
hardware, use of, 70
hardware, VAX, 27, 118-124
in IPC, 289-292
portability of, 21, 27
in Seventh Edition UNIX, 115-116
system, 109, 431
unit, 111,431
in UNIX/32V, 116
memory-mapped 1/O architecture, 226, 431
memory overlay, 111
memory size limit, 127
message buffer, 399, 431
m_free(), 292
m_freem(), 292
m_get(), 291
m_getcir(), 291
Microsoft Corporation, 7 [
Milnet, X.25 interface to, 381 !
minfree, 152, 157
MINIX operating system, 8
minor device number, 170, 227, 236, 431
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minphys (), 231 network interface, 315-317

mkdir system call, 9, 32, 41 capabilities, 316-317

mknod system call, 33, 430431 layer, 312, 432

mmap system call, 27-28, 234 UNIBUS, 336-338

modem control, 267-268, 431 new terminal driver, 262, 269, 276, 432
mount system call, 229 newbuf(), 212-213

m_pullup(), 292, 351, 355, 368 newproc(), 405

MS-DOS operating system, 189 nextc(), 267

msghufmap, 399 nexus, 400, 432

MSL. See maximum segment lifetime nice, 25,60, 156, 432, 437, 440

mtod (), 292 Ninth Edition UNIX, 6

MT XINU, 10 nodev(), 239

Multics operating system, 3, 8 nonblocking I/0, 175, 180, 299-301, 303,
multilevel feedback queue, 86, 432 432

multiplexed file, 281, 432 nonlocal goto, 48, 83-84, 92, 433
multiprocessor noproc, 90, 93

locking resources on a shared-memory, 86 notavail(), 212
virtual memory for a shared-memory, 27 ns_err_input(), 383
multiprogramming, 69-71 NSFnet, 39
nsintr(), 383
N null modem connection, 267
nulldev (), 238-239
Nagle, John, 373, 375
name cache, filesystem, 220-221
name length, filesystem, 37 O |
“ameztlr;“;lzai“’“’ filesystem, 36, 203-205,  piect oriented file table, 173-174, 176 !
namei(), 86, 206, 219-221, 384 octet, 343, 433

. old filesystem, 196 N |
National Bureau of Standards, 9, 334 . i |
NCP. See Network Control Program old terminal driver, 262, 268, 276, 433
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nZﬂzsl;(;,ﬁ)ﬂ open system call, 30-32, 174, 189-190,
naat. 205-206, 229, 256, 261, 285, 287, 420
network \

opendir(), 189

additions in 4.38SD, 40 Optimal Replacement Policy, 113,433

architecture, 311, 432 out-of-band data, 302, 321, 334-335, 433 3
buffering, 331-332 . i
receipt of, 303 L

byte order, 343, 432 transmission of, 301
congestion control, 331-332 overlay, 22, 115 4’133
data flow, 172,312-313 B ’
design, 4.2BSD, 13, 39-40

layer, 312, 432 P

layering, 312 |

mask, 347, 432 PO base register, 122-123, 433434 '

protocol capabilities, 314-315 PO length register, 122-123, 433434

queue limiting, 332 POBR. See PO base register

time synchronization, 53-54 POLR. See PO length register |

timer, 52, 314 P1 base register, 122, 434 N

virtual terminal, 13, 432 P1 length register, 122, 434 |
Network Control Program, 344 PIBR. See P1 base register |
Network File System, Sun Microsystems, 13 PILR. See P1 length register
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packet
forwarding, IP, 356-357, 380
queue, 325-327
reception, 325-327
transmission, 324-325
packet demultiplexing
internet addresses, 348
1P, 349
XNS, 382
Packet Exchange, 382, 434-435
Packet Switch Node, 380381, 425, 434,
437
page fault, 111, 120, 123, 126, 434
fill-on-demand, 132, 146, 423
on the VAX, 122-124
page, locking on, 126
page push, 154,434
page reclaim, 148, 434
page replacement, 7, 112-113, 149-155
in the VMS operating system, 151
VAX influence on, 149
page table, 79
allocation, user, 131
expansion, 143
layout of process, 131
paging of, 131
text, 134, 148, 159-161
VAX, 119-120
page table entry, 119, 122, 131, 419, 423,
428, 434, 437, 439, 443, 445, 447
fill-on-demand, 132-133, 423
format of a VAX, 120
normal, 132
types, 131-133
valid bit, 119, 132
page in-transit, 126, 149
pagedaemon, 4546, 151-152, 154, 157,
162, 247, 405, 419, 428, 434
initialization, 405
operation of the, 151
pagein(), 61, 126, 145-146, 148-149, 434
operation of, 145-149
of swapped pages, 147-149
pageout(), 62, 148, 151, 153-155, 405, 434
asynchronous I/O in, 155
operation of, 153-155
pageout in progress, 155, 434
paging, 7, 27, 57, 112, 114, 145-149, 420,
434
of page table, 131
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parameters, 151-152
system initialization, 403
systems, characteristics of, 112
panic(), 410
panic, 410, 435
parent directory, 36
parent process, 24, 75, 91, 435
partition. See disk partition
pathname, 35, 435
PCB. See process control block
PCBB. See Process Controt Block Base
PDP-11, vii, 6, 8, 48, 69, 103, 115-116, 171,
226,237, 276, 430
PDP-7, 3, 69
performance. See system performance
Perkin Elmer, 45
persist timer, 364, 435
PEX. See Packet Exchange
pfctlinput(), 379
physical block, 193, 435
physical /O, 126, 158, 231
algorithm for, 232
restrictions on, 231
physical unit number, 229, 435
physio(), 231, 233, 249, 257
operation of, 231
PID. See process identifier
pipe, 30, 281-282, 435
implementation of, 30
system call, 30-31, 420
pipeline, 26, 31, 435
placement policy, 112, 435
portability of
4.3BSD, 21
memory management, 21, 27
Seventh Edition UNIX, 6
POSIX, viii, 8-9,12-13, 33, 96, 99, 103,
277,435
signal handling, 99
pr_ctlinput(), 3 14, 322-323, 330, 352, 379,
383
pr_ctloutput(), 314, 318, 322, 352, 383
pr_drain(), 314
preemption
kemnel, 45
process, 85, 90
prefetching, 146, 436
prepaging, 112, 118,436
pr_fasttimo(), 314,321
pr_input(), 314, 322-323
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printf(), 399
priority level, interrupt, 45, 85, 426
probe routine, 235-236, 239, 436
probing, 227, 235, 43¢
/proc filesystem, 104105, 436
proc structure, 70, 72-77, 80, 131, 436
procdup (), 92
process, 23, 69, 436

checkpoint a, 410

creation, 91-92, 136-140

debugging, 100, 103-105

flags, 74, 104

kernel, 45-46, 428

lightweight, 107

limit, 127

open file table, 205, 437

page table, layout of, 131

preemption, 85, 90

profiling, 49, 55

queues, 74
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profiling
process, 49, 55
timer, 51, 55
program relocation, 396, 439
programming language
B, 34
BCPL, 4
C,3-4, 15,23, 47
C++, 4
Fortran, 15, 32
LISP, 7, 115
protocol, 39, 314-315, 418
capabilities, network, 314-315
control-output routine, 322
interface, 293
network-interface interface, 324327
protocol interface, 322-323
remote procedure call, 13
switch structure, 314, 437
protocol family, 284, 293-294, 311, 437

pr_output(), 314, 322-323
pr_slowtimo(), 314, 321
pr_usrreq(), 314, 318, 322
pseudo-DMA, 271, 437
psig(), 100-101

resource accounting, 51, 62-63, 93
scheduling, 43, 53, 58, 71-72, 83, 86-91
state, 74, 80

state, change of, 83, 93, 100-101, 104
synchronization, 83

table, 57, 437

termination, 93-94, 144—145 psignal (), 99-101

process control block, 77-81, 92, 122, 131,
435-436
Process Control Block Base, 81, 435-436
process group, 26, 76, 96-97, 102, 436
hierarchy, 75
identifier, 76, 96, 176, 295, 436
Jjob-control use of, 26
socket, 97, 295
terminal, 97, 265, 268, 272-273, 275
process identifier, 24-26, 74-75, 91, 103,
265, 268, 435-437
allocation during process creation, 91
process management, 23-26, 55-58, 69—105
history of, 69
process priority, 25, 48, 6061, 74, 76, 81,
437
calcuiation of, 51, 83, 87-88
ordering of, 77
while sleeping, 76, 82
processor priority level, 45, 437, 441
Processor Status Longword, 46-47, 78, 437,
446
profil system call, 64

operation of, 101 q
2

operation of, 100101
PSL. See Processor Status Longword i
PSN. See Packet Switch Node |
PTE. See page table entry

ptrace system call, 83, 103104

limitations of, 104
Purdue University, 7, 115
pure demand-paging, 112, 437
Pushmap, 154

putc(), 266

Q

g_to b(), 266

queue limiting, network, 332

quota table, 216-217

quotachk(), 213-215

quotas
configuration of, 404, 408
contribution of, 9
format of record, 214
implementation of, 191, 213-217
limits, 191
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Rand Corporation, 7, 281
raw device interface, 170, 438
raw mode, 38, 260, 263, 438
raw socket, 37, 311, 332-334, 345, 379,
382, 438
control block, 332
input processing, 333-334
output processing, 334
raw_input(), 379
read system call, 30, 32, 34, 39, 97,
103-104, 172, 174, 185, 189, 261,
272-273, 286-287, 300, 386, 422, 433,
436, 445
readdir(), 189
readv system call, 34, 184, 286, 427
Ready for Next Message, 380-381, 438439
real GID. See real group identifier
real group identifier, 59, 438
real-time clock, 43
initialization, 404
real-time system, UNIX as a, 90
real-time timer, 51, 55, 74
real UID. See real user identifier
real user identifier, 59, 438
realloccg (), 217
reboot, 409410
reboot system call, 395,409, 411
receive window, 361, 438, 442
reclaim, 438
from free, 148, 438
recv system call, 34, 172, 286
recvfrom system call, 34, 286, 300
recvit(), 301
recvmsg system call, 34, 286, 300
data structures for, 287
red zone, 72, 403, 438
reference bit, 120, 149, 439
simulation of a, 133, 150
reference string, 112, 439
register save mask, 402, 439
relative pathname, 35, 435, 439
release engineering, 14-15
reliably delivered message socket, 340, 439
remote procedure call protocol, 13
remque, 90
remrq(), 89
rename system call, 9, 32
addition of, 32
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replacement policy, 112, 439
resident set size, 73, 151
resource accounting, process, 51, 62-63, 93
resource limit, 24, 60-62
resource map, 130, 439
resume (), 8081, 90, 92, 160
retransmit timer, 364, 366, 439
return from interrupt instruction, 47
rewinddir(), 189
RFNM. See Ready for Next Message
Ritchie, Dennis, 34, 8
rmalloc (), 130
rmdir system call, 9, 32
rmfree(), 130, 145
root directory, 35, 439
root filesystem, 36, 393, 439
root user, 58, 444
rotational delay, 201
rotational-layout table, 218, 439
round robin, 86, 440
round-trip time, 365
TCP estimation of, 365-366
roundrobin(), 88, 90
routing, 327-331
daemon, 331, 419, 440
interaction with ICMP, 379
mechanism, 328
policy, 328, 330-331
redirect, 329-330, 440
tables, 328-330
types of, 329
RS-232 serial line, 259, 267, 446
rtalloc (), 330, 354
rifree(), 330
rtredirect(), 330, 379
run queue, 74, 86, 440
management of, 89-91
VAX influence on, 89
runrun, 90
rwip (), 206207

S

savecore, 410

savectx(), 84, 92
sbappend(), 370, 372
shappendaddr(), 352
sblock(), 302

SBR. See system base register
sbrk system call, 57, 142, 424
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sbunlock(), 302
SC-21V, Emulex, 238-239, 243
scanc (), 269
scatter/gather 1/O, 34, 185
scatter-loading, 116, 440
sched(), 156, 405
schedcpu (), 88, 90
schednetisr(), 326
schedpaging (), 152
scheduling, 70, 440
parameters, 24
priority, 76, 440
process, 43, 53, 58, 71-72, 83, 86-91
secondary storage, 109, 440
seek optimization, 241, 256
in up device driver, 245-246
seekdir(), 189
segment, 110, 357, 440
bss, 56, 416
data, 26, 55-56, 142, 419
stack, 26, 55, 142, 443
text, 26, 55-56, 127, 446
select system call, 12, 181-183, 186, 233,
261, 367, 385, 399
device driver support for, 181-183
implementation of, 181-184
seltrue(), 234
selwait, 182-183
selwakeup (), 181-183, 271
send system call, 34, 39, 172, 286, 296, 385
send window, 361, 440
sendit(), 301
sendmsg system call, 34, 286, 300, 350
data structures for, 287
sendsig(), 101-102
sendto system call, 34, 286, 300, 3 18, 350,
385
sense request, 320, 441
sequence numbers, TCP, 357
sequence space, 357, 441
sequence variables, TCP, 360-361
Sequenced Packet Protocol, 381-384, 441,
443
sequenced packet socket, 284, 441
Sequent, 86
Serial Line IP, 276-278, 441, 443
Server process, 285, 441
session, 103, 441
set-group-identifier program, 59, 441
set-priority-level, 85, 441
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set-user-identifier program, 59, 441
sethostid system call, 425
sefimp (), 83—84
seipgrp system call, 96
setpri(), 88-90
setpriority system call, 96, 436
setrq(), 89
setrun{), 89-90, 100
setsockopt system call, 287, 307, 3 18, 322,
351,374
settimeofday system call, 54
Seventh Edition UNIX, 6-8, 12, 281
memory management in, 115-116
portability of, 6
shadow swap map, 141, 441
shared text segment, 6, 73,79, 441
limit, 127
shell, 20, 442
Boumne, 56
C, 102
Ko, 102
short-term scheduling algorithm, 87, 442
shutdown system call, 287, 303, 367
SIGALRM, 55
sighlock system call, 96, 98, 430
SIGBUS, 123
SIGCHLD, 100, 104
SIGCONT, 96, 100, 275,418
SIGHUP, 275
SIGIO, 174, 272,295, 442
SIGKILL, 25, 95-96, 101
signal, 25-26, 73, 94-103, 442
checking for a pending, 48
comparison with other systems, 97-98
delivering, 57, 101-102
driven I/O, 176, 180, 442
handler, 25, 94, 442
handling, POSIX, 99
posting, 96, 99—1(1
problems addressed by 4.38SD, 97
restrictions on posting, 96
stack, 25, 96
trampoline code, 78, 102, 129, 442
sigpause system call, 96
SIGPROF, 55, 64
sigreturn system call, 96, 102, 442
SIGSEGYV, 123
sigsetmask system call, 96, 98, 430
sigstack system call, 96, 98
SIGSTOP, 25, 95-96
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SIGTRAP, 104
SIGTSTP, 106, 273
SIGTTIN, 273
SIGTTOU, 100, 269
SIGURG, 295
sigvec system call, 94, 97-98, 101, 416
SIGVTALRM, 55
SIGWINCH, 265
SIGXCPU, 51
silly-window syndrome, 372, 442
TCP handling of, 372-373
single indirect block, 194, 425,442
Sixth Edition UNIX, 4, 6, 8, 12, 77
slave device, 236, 442
slave routine, 236, 239, 442
sleep(), 77,79, 81-86, 88, 90, 96, 99, 106,
151, 228, 256, 300, 415, 442, 446
operation of, 82
sleep queue, 74, 442
sliding-window scheme, 358,442
slip sector, 248, 443
forwarding, 248, 443
SLIP. See Serial Line IP
slow-start algorithm, TCP, 376-378
SLR. See system length register
small-packet avoidance, 388, 443
TCP implementation of, 373-374
soaccept(), 385
sobind(), 384
socantrcvmore(), 371, 386
socket, 30, 33, 39, 169, 172-173, 283, 293,
311,443
address, 296-298
address structure, 284285
connection queueing, 296, 299
data buffer locking, 302
data buffering, 296, 301, 303
data structures, 294-296
error handling, 300
options, 318
process group, 97, 295
shutdown, 306307
state transitions during rendezvous, 298
state transitions during shutdown, 307
states, 295
types, 283, 293
using a, 284-287
socket system call, 9, 13, 30-31, 39,
284-285, 293, 298, 318, 322, 384, 420
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socket-to-protocol interface, 318-322
socketpair system call, 287, 321, 420
soconnect(), 300, 385
socreare(), 384
soft limit, 62, 443
soft link, 190, 443, 445
softclock(), 51-52, 55
software interrupt, 30, 313, 354, 443
sohasoutofband(), 370
soisconnected(), 300, 385
soisconnecting (), 366, 385
soisdisconnected(), 371
solisten(), 299
sonewconn(), 299, 367
soreceive (), 302305, 308, 386
sorflush(), 386
sorwakeup(), 303
sosend(), 301-302, 305, 308, 372, 385, 387
soshutdown(), 386
source-quench processing, TCP, 375-376
special file, 33, 37, 173, 443
spin loop, 398, 443
splbio(), 228, 257
splimp (), 327
spinet(), 302
spltey(), 228, 441
SPP. See Sequenced Packet Protocol
stack, 443
growth on VAX, 57
kernel, 50
location of kernel, 57
segment, 26, 55, 142, 443
segment expansion, 142
zero filling of user, 57
stale translation, 124, 443
standalone, 443
device driver, 395, 444
I/O library, 394, 444
program, 394-396
standard error, 31, 444
standard input, 31, 444
standard output, 31, 444
Stanford University, 14
startrtclock(), 404
startup (), 398-399, 403
stat system call, 32, 190-191, 320, 441
statistics collection, 51, 55, 61
sticky bit, 118, 148, 162, 444
sticky text, 148, 444
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stop character, 234,270
stream I/O system, 6, 13, 444
stream socket, 284, 444
subnet, 12, 346
internet addresses, 346-347
Sun Microsystems, 119, 265
Network File Systern, 13
superblock, 196, 444
superuser, 58, 177, 444
Svpctx, 81, 418, 444
swap(), 154
swap area, 114, 444
swap device, 114, 127, 445
Swap map, 135, 445
swap space, 114, 445
allocation, 129
allocation during execve system call, 141
allocation during fork system call, 136
expansion, 135
interleaving, 128
management, 128-129, 134—136
swapin(), 83
operation of, 159—160
swapon system call, 129
swapout(), operation of, 158—159
swapper, 45, 156-159, 428, 445
operation of, 156
swapping, 27, 58, 113, 137, 151, 155-161,
445
in 4.3BSD, reasons for, 155
context switching during, 84
involuntary, 157—158
a text segment, 160-161
swdone (), 154
swich (), 80-82, 90, 94
operation of, 90
symbolic link, 190-191, 445
sync system call, 172, 186, 207
synchronization, 84-86
cluster, 125
network time, 53-54
syseall(), 46
Sysmap, 130
system activity, 43—44, 445
system base register, 120~121, 440, 445
system bus, 400, 445
system call, 20, 23, 4445, 445
handling, 28, 46-49, 80
interrupted, 47-48, 98
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result handling, 47-48
system calls
accept, 286, 296, 298-299, 308, 367, 385
adjtime, 54
bind, 350
chdir, 36,419
chmod, 32
chown, 32
chroot, 36, 439
close, 30, 32, 175, 189, 261, 287, 306,
367
connect, 285-286, 298-299, 350, 352,
366, 385, 418
creat, 32
dup, 31, 174-176, 305, 420, 422
dup2,31, 176, 422
exec, 31,59, 63, 69, 136-142, 144,
159-162, 175, 407
execve, 24,79, 104, 140, 438, 441
exit, 24,93, 118, 139, 144-145, 159-160
Jfchmod, 32
Jfechown, 32
fentl, 9, 174176, 272, 385, 420
fork, 3,24, 31,63, 69,74, 81, 91-92, 104,
136-139, 151, 162, 175, 186, 403, 417,
422, 435-436, 438
Sfstat, 32, 320
Sfsync, 172,210
gethostid, 425
getpeername, 287
getrusage, 61
getsockname, 287
getsockopt, 287, 318, 322
gettimeofday, 53-54
foctl, 33,97, 103, 173, 176, 261-263,
274, 276, 304, 316-317, 320, 331, 418,
421,428, 449
kill, 96
kilipg, 76, 96, 103, 436
link, 32
listen, 286, 298-299, 367, 429
Iseek, 31, 174, 189, 422
Istat, 191
mkdir, 9,32, 41
mknod, 33, 430431
mmap, 27-28, 234
mount, 229
open, 30-32, 174, 189-190, 205206,
229, 256, 261, 285, 287, 420
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pipe, 30-31, 420

profil, 64

ptrace, 83, 103-104

read, 30, 32, 34, 39, 97, 103-104, 172,
174, 185, 189, 261, 272273, 286287,
300, 386, 422, 433, 436, 445

readv, 34, 184, 286, 427

reboot, 395, 409, 411

recv, 34, 172, 286

recvfrom, 34, 286, 300

recvmsg, 34,286, 300

rename, 9, 32

rmdir, 9, 32

shrk, 57,142, 424

select, 12, 181-183, 186, 233, 261, 367,
385, 399

send, 34,39, 172, 286, 296, 385

sendmsg, 34, 286, 300, 350

sendto, 34, 286, 300, 318, 350, 385

sethostid, 425

setpgrp, 96

setpriority, 96, 436

setsockopt, 287,307, 318, 322, 351, 374

settimeofday, 54

shutdown, 287, 303, 367

sighlock, 96, 98, 430

sigpause, 96

sigreturn, 96, 102, 442

sigsetmask, 96, 98, 430

sigstack, 96, 98

sigvec, 94,97-98, 101, 416

socket, 9, 13, 30-31, 39, 284-285, 293,
298, 318, 322, 384, 420

socketpair, 287, 321, 420

stat, 32, 190-191, 320, 441

swapon, 129

sync, 172, 186, 207

truncate, 32-33

unlink, 32

vfork, 91, 134, 136, 138-139, 144, 162

vhangup, 407

wait, 25, 69, 93-94, 104, 139, 145

wait3, 25, 93-94, 104

write, 30, 32-34, 39, 97, 103-104, 172,
174,185, 199, 261, 270, 286-287, 296,
300, 385, 422, 436, 445

writev, 34, 184, 286, 427

system debugging, 410
system identification register, 398, 445
use of the, 398
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system length register, 120~121, 443, 445
system page table, 120, 129, 445
allocation, 130
fragmentation, 155, 157
layout, 130
system performance, 12, 47, 50-52, 54, 57,
70, 90, 301, 404
systermn processes initialization, 403, 405
system region, 119, 445
system shutdown, 409410
system startup, 393-394
initial state, 397

T

Tahoe release. See 4.3BSD Tahoe release
TCP. See Transmission Control Protocol
rcp_close(), 368
tep_ctloutput(), 374
tep_fasttimo (), 365, 370, 375
tep_input(), 363, 371, 374
operation of, 368-371
tep_output (), 363, 366, 370-372, 374-375
operation of, 372
tep_stowtimo (), 363, 365
tep_timers (), 363-364
tep_usrreq(), 363, 366367, 372, 374
telldir(), 189
TENEX operating system, 8, 103
terminal, 38, 446
buffering, 266-267
multiplexer, 226, 259, 446
terminal driver, 234, 260, 262, 447
bottom half of, 261
close(), 275-276
data queues, 264, 266-267, 269-274
hardware state, 263-264
input, 271-273
input, bottom half of, 271-273
input silo, 271-272
input, top half of, 273
ioctl(), 262-263, 274
modem control, 267-268
modem transitions, 275 |
modes, 259-260, 264, 272
open(), 268
output, 270-271
output, bottom half of, 271
output, stop(), 273-274
output, top half of, 270-271
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software state, 265
special characters, 259-260, 264
start(), 270
top half of, 261
user interface, 8, 262-263
window size, 265, 268
terminal process group, 97, 265, 268,
272-273,275
text-page cache, 127, 148
text page table, 134, 148, 159-161
initialization, 141
text segment, 26, 55-56, 127, 446
swapping a, 160-161
see also shared text segment
text structure, 72, 79-80, 446
Thompson, Ken, 3—4, 8, 20
thrashing, 71, 446
3BSD, memory management in, 116117
tick, 50, 446
time, 53-55
algorithm, daylight saving, 54
of day, 43
of day register, 53
quantum, 86, 446
representation, 5455
slice, 71, 86, 446
synchronization, network, 53-54
time zone, 53-54
configuration, 408
handling, 10, 54
timeout{), 51-53, 270
timer
2MSL, 364-365, 447
backoff, 364, 446
network, 52, 314
profiling, 51, 55
real-time, 51, 55, 74
resolution of, 54
virtual-time, 55
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