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ported to Macintosh. MS-Windows and X-Windows. Mosaic is available on
CompuServe (use Mosaic as a search keyword) or via anonymous FTP from:

ftp.ncsa.uiuc.edu

The NCSA machine is very busy so if you can find a local mirror of the
site, so much the better.
The PowerPC News home page is located at:

http://power.globalnews.com/

MoToRrOLA’S WORLD WIDE WEB INFORMATION

Motorola’s acclaimed World Wide Web Site is on the CD in the moto-web
directory. Just use your Mosaic browser to open the file \moto-web\start.htm
to access the latest information on PowerPC happenings from
Motorola, Inc.

To look at the WWW information on the CD, you’ll need a Mosaic
browser. Mosaic browsers can be found on CompuServe (use Mosaic as a
search keyword) or via anonymous FTP from:

ftp.ncsa.uiuc.edu

The NCSA machine is very busy so if you can find a local mirror of the
site, so much the better.

Find out the latest PowerPC news in the HotNews area. Find out when
and where PowerPC-related industry events are happening. Plus, get the
latest HTML-based technical information on all PowerPC processors.

There have been some minor updates to Motorola’s PowerPC Web
Server. The source of Web information is Motorola’s Server which is located at:

http://www.mot.com/PowerPC

They are interested in any feedback from users. For more information,
you can contact the Motorola Webmaster at:

webmaster@risc.sps.mot.com
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FIRMWORKS’S OPEN FIRMWARE INFORMATION

Open Firmware is a portable boot firmware system. Boot firmware is the
ROM-based software that controls a computer from the time that it is
turned on until the primary operating system has taken control of the
machine. The main function of boot firmware is to initialize the hardware
and then to “boot” (load and execute) the primary operating system.
Secondary functions include testing the hardware, managing hardware con-
figuration information, and providing tools for debugging in case of faulty
hardware or software.

Open Firmware is portable in the sense that its design is not tied to any
particular processor family nor to any particular expansion bus. Open
Firmware was specifically designed to support a variety of different proces-
sor Instruction Set Architectures (ISAs) and different buses. Open Firmware
is already in use on over a million machines, and is supported by several sys-
tem vendors. A number of bus standards, including PCI, Futurebus+, VME-
D, and SBus, include provisions for Open Firmware card identification
and booting.

The PowerPC Reference Platform Specification requires that all compli-
ant PowerPC computer systems adopt Open Firmware by mid-1995. Open
Firmware provides similar functionality to the BIOS of x86 PCs — and
much more. Find out more about Open Firmware by browsing through the
information provided by FirmWorks, Inc.

FirmWorks, located in Mountain View, California, provides Open
Firmware system ROM implementations, device drivers, training and con-
sulting, as well as Forth ROM monitor products for those who want a Forth
development environment instead of a complete Open Firmware system.

The \FIRMWORX directory contains descriptions of FirmWorks’s vari-
ous products and services, as well as some background information on
Open Firmware.

The following four file formats are used:

.DOC — Microsoft Word 6.0 file
.PS — PostScript file

TXT — ASCII text file

.WRI — Windows 3.1 Write file
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IMMU (instruction memory
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imprecise exception, 294
indexing registers, 12, 164-166
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mtmsr, 551
mtsb0, 88
mtspr, 91, 93, 143, 257, 356, 364,
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681-682
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nonmaskable exception, 292-293,
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NULL pointer, 175
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OEA (operating environment
architecture), 4, 78-79, 83, 93-95,
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See also instruction timing
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directories, 251
protection bits, 260-261, 269, 270
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262-265
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privileged mode (privileged state), 5
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definition of, 77
protection boundaries, 71, 306
PTE (page table entry), 132-133, 144,
253,265-269,271, 315
basic description of, 265-266
caches and, 280
PTEG (page table entry group), 253
ptr size designations, 153

PVR (processor version register), 94,
100-101

R
R (referenced) bit, 266
RAM (random-access units), 34
read-modify-write operations, 356
read/write buffers, 47
real mode addressing, 248-249, 256
reference events, 368
register(s). See also GPR specific
registers
aliasing, 238-239
basic description of, 78-79
field conventions, 6
indirect mode, 167
indirect with index mode, 166
names, 79
operands, 152, 160-161
user conventions, 320
relative addressing, 154
rename buffers, 44, 241
rename registers, 238-239, 364
reservations, 174, 231
resource management, 230-231
returns, 330-333
revision numbers, 100-101
tfi; 95,172, 571
rings. See privilege levels
RISC processors, 1-2, 29, 151-155,
161, 167, 369
defining, 11-13
instruction timing and, 227
terminology conventions and, 6
rldel, 572
rlder, 573
rldic, 574
rldicl, 575
rldicr, 576
rldimi, 577
rlwimi, 578
rlwini, 350
rlwinm, 359, 579
rlwnm, 580
RM field, 122
rotate/shift instructions, 180-186,
220-222
rotld, 581
rotldi, 582
rotlw, 583
rotlwi, 584
rotrdi, 585
rotrwi, 586

rounding instructions, floating-point,
198-200

RPA (required physical address
register), 124, 131, 133

RPN (real page number), 253, 268,
27

RTC (real-time clock) register,
112-114

run mode exception bit field, 122-123

run mode/trace exception, 316-318

S

sc (system call), 172, 289, 587

SCIUs (single-cycle integer units), 364

scope, 35-37

SDA (sampled data address register),
94,139, 144, 149, 369-370

SDAI1 (table search description
register), 94, 104-10S5, 144

segmentation, 32-34, 250-251,
262-265

segment descriptors, 32, 262-2635, 274

segmented address, definition of, 248

serializing execution, 364

Shakespeare, William, 361

shift instructions, 180-186

SIA (sample instruction address
register), 94, 139, 144, 149,
369-370

SIU (system interface unit), 46-47, 58

slbia, 588

slbie, 589

sld, 590

sldi, 591

sleep mode, 50

slw, 592

slwi, 334, 359, 593

SMI (system management interrupt),
50-51, 316

SoftPC, 663

software TLB search exceptions, 314

SPEC ratings, 55

speculative execution, 54, 234-236

SPGRs (general special-purpose
registers), 105-106

SPRs (special-purpose registers),
82-84, 93-94, 114-115

SR (segment register), 82, 101-103

srad, 594

sradi, 595

sraw, 596

srawi, 597

srd, 598

srdi, 599



SRRO/SRR1 (machine status
save/restore registers), 45, 94,
106-107, 290, 292, 299-318

srw, 600

srwi, 601

static branch prediction, 235-236.
See also branch prediction

stb, 602

stbu, 603

stbux, 604

stbx, 605

std, 606

stdcx, 174, 279, 356

stdex., 607-608

stdu, 609

stdux, 610

stdx, 611

STE (segment table entry), 253,
272-273

sTemp, 19

stfd, 612

stfdu, 613

stfdux, 614

stfdx, 615

stfiwx, 616

stfs, 617

stfsu, 618

stfsux, 619

stfsx, 620

sth, 621

sthbrx, 622

sthu, 623

sthux, 624

sthx, 625

stmw, 163, 363, 626

strepy(), 342-347

strings, 13, 17-19, 342-343,
363-364

strlen(), 20-23, 344-347

stswi, 187, 363, 627

stswx, 91, 187, 628

stw, 326, 629

stwbrx, 630

stwcx., 174, 279, 356, 358,
631-632

stwu, 633

stwux, 634

stwx, 635

subf, 636

subfc, 637

subfe, 638

subfic, 639

subfme, 640

subfze, 641

suffixes, instruction, 174-175
superscalar operation, 13, 24
supervisor mode, definition of, 78
Swift, Jonathan, 59, 60
switch/case operations, 340-341
“swizzeling,” 74
sync, 172, 173, 279-280, 642
synchronization, 102, 169-176,
213-215, 312, 364
synchronous/asynchronous
exceptions, 287-289, 292-294,
301
synchronous/precise exceptions,
292-294, 302
system
bus interface signals, 36
call (sc), 172, 289, 311, 587
linkage instructions, 216
register manipulation instruction,
210-212
reset exception, 289, 301

T

T bits, 274

TBL (time base lower register), 92

TBR (time base register), 82-84,
92-94, 347-348

TBU (time base upper register), 92

td, 643

tdi, 644

terminology, 5-6, 24

endian schemes and, 60-63, 71
memory management and,
248-249, 253

test(), 330-333

test-and-set operations, 357-358

three-operand format, 12,
155-158

throughput, definition of, 231

time-keeping model, 36

timing, instruction, 208, 227-246

T.]J. Watson Research Center, 3-4

TLB (translation lookaside buffer),
217,253,268

tlbia, 645

tlbie, 646-647

tlbld, 130, 133, 648

tlbli, 130, 133, 649

TLBs (translation lookaside
buffers), 4, 34, 254, 270-271

tlbsync, 45, 650

TO field, 210, 213, 226

toupper(), 13-18

TR (test registers), 81-82

trace exception, 311-312

tracing exceptions, 299-301

translation, 116, 254-260,
262-265, 267-274, 656-675

trap instructions, 210, 213, 226

tw, 226, 651

twi, 652

U

UISA (user instruction set
architecture), 4, 78-79, 82-85,
92

user mode, definition of, 78

\

V (valid) bit, 266

VariablelnMemory, 10-11

VEA (virtual environment
architecture), 4, 78-79, 82-84,
92,279-281

vectors, 295-318

version numbers, 100, 348-349

virtual address, definition of, 249

virtual memory, definition of, 248

‘vocabulary. See terminology

volatile registers, definition of, 320

VPN (virtual page number), 253,
268,271

VSID (virtual segment ID), 253,
263, 265-266, 268

\
ways, definition of, 278
while loops, 338-339
Whitehead, Alfred North, 9
WIMG bits, 266, 280-281
word
aligned double-, 74
use of the term, 6, 62
WorkPlace OS register user
conventions, 320
World Wide Web (WWW), 693
write-back operation, 5, 30-31,
242,244

X
x860utOfRange, 15
XER (integer exception register),

xor, 74-75, 653
xori, 654
xoris, 655

Z

zeros, 678-681
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