WO 2014/115002

1/22

PCT/IB2013/060697

100
102 104 106
PROCESSOR MEMORY INPUT / OUTPUT
138
FIG. 1
200
202 204 206
NATIVE CPU MEMORY
INPUT / OUTPUT
210—{JREGISTERS EMSE?)EOR
212J 208
FIG. 2A
/—204
2112 MEMORY
S S _ 2?0
/\L INSTRUCTION] ! GUEST
252" Fggﬁ%’,{,‘f * INSTRUCTIONS
| l
| + | 252)6
| INSTRUCTION] !
gy 1 NATIVE
254 ——~ TRANSLATION >
: ROUTINE ; INSTRUCTIONS
I
|
EMULATION
260—/’{\ CONTROL }
| |_ROUTINE ,
-




WO 2014/115002 PCT/IB2013/060697

2/22 /ﬂ/soo
. REGISTER FILE
FLOATING
POINT
REGISTERS
o 304
L
0w 15
D VECTOR
REGISTERS
302
31
0 63 127
BITS
FIG. 3
400
VECTOR FLOATING POINT TEST DATA CLASS IMMEDIATE
VFTCI VRI-E
ol b My | My | RXB | A
0§ 8 123 16 ) 28 $ 32 § 36 § 40 § 47
402a 404 406 408 410 412 414 402b
FIG. 4A
I BIT USED WHEN
430~ BFP ELEMENT CLASS ISEDWHEN | 430
+ -
ZERO 0 1
NORMAL NUMBER 2 3
SUBNORMAL NUMBER 4 5
INFINITY 6 7
QUIET NAN 8 9
SIGNALING NAN 0 | 1

FIG. 4B



WO 2014/115002 PCT/IB2013/060697

3/22

ELEMENT INDEX (Ei) =0 |~— 450

g

EXTRACT Op2(Ei) |~— 452
453 *

m CONVERT TO TYPE NUMBER |~_ 454

COMPARE BIT SELECTION TO MASK L\. 456

458 (460

SELEBcgED ? Op1(Ei)= ALL"1' BITS

NO

optEm0 4%

Ei= Eit1 NO
5

YES
466

GENERATE SUMMARY 468
CONDITION CODE

FIG. 4C



WO 2014/115002 PCT/IB2013/060697

4/22
482a VECTORREGISTER 480 4820
FPNUMBER | FPNUMBER |- - - FP NUMBER
ELEMENT 0 ELEMENT n
483a l 483n l
SIZE CONVERT TO CONVERT T0
OF FP# TYPENUMBER [~ 484a @ TYPE NUMBER [ 484n
BIT SELECTION l BIT SELECTION
~—486a ~— 486n
SET OUTPUT MASK l SET OUTPUT MASK
|
490a 4900 490n
FIG. 4D
BIASED .
ENTITY  |SIGN| yioNeNT | UNITBIT* | FRACTION
TRUEZERO | % 0 0 0
DENORMALIZED -
NUMBERS ] 0 0 NoTO
NORMALIZED NOT 0, NOT
NUMBERS * ALones | ANY
INFINITY * [ALLONES | - 0
QUIET NAN t | ALLONES | - Eoay
SIGNALINGNAN | * | ALLONES | - Foo.
EXPLANATION:

* THE UNIT BIT IS IMPLIED

b THE BIASED EXPONENT IS TREATED ARITHMETICALLY
AS IF IT HAD THE VALUE ONE

NAN  NOT A NUMBER
FO  LEFTMOST BIT OF FRACTION
Fr  REMAINING BITS OF FRACTION

FIG. 4E



WO 2014/115002 PCT/IB2013/060697

5/22
500
VECTOR CHECKSUM
VCKSM VRR-C
E7" Vi | vy | Vv s | RXB | 66’
0 § 8 % 12 § 16 § 20 36 § 40 § 47

502a 504 506 508 510 502b

FIG. 5A

(_ DECODE INSTRUCTION )

¢

SET Op1 ELEMENT INDEX (Ey) }~— 530

$

SET Op3 ELEMENT INDEX (Ex) f~— 532

¢

ELEMENT INDEX (i) = 0; |
ELEMENT AT ELEMENT INDEX (Ey) = 0 534

r

EAC ADD Op1(Ey) =
Op1(Ey) +Op2(Ei) + Op2(Ei+1)

| —~536 9540
INCREMENT Ei

538 A
NO

Ei- 2 <#0p2 ELEMENTS

EAC ADD Op1(Ey) + Op3(EX) |~ 542

(INSTRUCTION COMPLETE )

FIG. 5B




WO 2014/115002

PCT/IB2013/060697

6/22
/ 550\,\
Op2| EO E1 En
) )
552a 552n
560 \\
Op3 Ex
)
562
570 \J\
Op1 Ey
)
572
n
Ey=Ex+) E
i=0

FIG. 5C



WO 2014/115002 PCT/IB2013/060697

7122
600
VECTOR GALOIS FIELD MULITPLY SUM AND ACCUMULATE
VGFMA VRR-D
E7 Vi | Ve | v | M iy V, | RxB | BC
0 § 8 J 12 § 16 § 20 § 24 32 4 36 § 40 § 47
602a 604 606 608 610 612 614  602b
FIG. 6A

( DECODE INSTRUCTION )

EXTRACT EVEN/ODD PAIR
™1 FROMOp2, Op3ANDOp4 | —630

631 *
| PERFORM CARRYLESS MULTIPLY
SUM ACCUMULATE FUNCTION [~ 632

!

= PLACERESULTSINOp1 |_g34

636

YES

MORE PAIRS ?

(INSTRUCTION COMPLETE )—— 638

FIG. 6B




WO 2014/115002 PCT/IB2013/060697
8/22
[ 650~ _
op2 | Op2H | OpaL é
652a 652b
860~ _
op3 | Op3H | opaL é
662a 662b
670\\
Opt | OpaH | Opd é
) )
672a 672b
Op2H |~—652a op2L 6520
X X
Op3H |~ 662a Op3L |~—662b
RESULTH - 680a | RESULTL -680b
RESULT H -680a
®
RESULTL 680D
®
672a~+ OpH | opl 6720
OptH | OpiL 4+~—690b

KGQOa ~

FIG. 6C



WO 2014/115002 PCT/IB2013/060697
9/22
700
VECTOR GENERATE MASK
VGM VRI-b
4 v, | l, l M, | RXB | 46
o § 8 § 12 16 3 24§ 32 $°36 § 40 § 47
702a 704 706 708 710 712 702b
FIG. 7A
(' DECODE INSTRUCTION )
722 START (l)
724—/ END(l) —=  GENERATEMASK  |~-720
726 SIZE (M) ¢
FILL ELEMENT OF Op1 |~—730

734

NO

FIG. 7B

(INSTRUCTION COMPLETE)—— 736




PCT/IB2013/060697

WO 2014/115002

10/22

E
o4 9l om "
| ANVY3dO
("w) 3218 ('w) 3218 (*w) 3218 A~922
MSYIN . MNSYIN NSV
EMVYEER f @ana / awveanae 7 Gana /| awvanas (=1 Glana f-ves
¢
/€ 1avis/ /€ 1avis/ 051 fC) 1avis [~zes



WO 2014/115002 PCT/IB2013/060697

11/22

800
VECTOR ELEMENT ROTATE AND INSERT UNDER MASK
VERIM VRI-D
ET" Vi | vy | Vs | l My | RXB | 72
0 § 8 § 12 9 16 § 20 24 ¢ 32 § 36 § 40 § 47
802a 804 806 808 812 814 816  802b

FIG. 8A

(' DECODE INSTRUCTION )

820~/ ROTATE AMT (1) f—
22—/ SIZEM) f

—»= ROTATEELEMENTOFV, }~-830

¢

824—/ MASK(VJ J— MERGEUNDERMASK |~-g32

834

NO

(INSTRUCTION COMPLETE )—— 836

FIG. 8B



PCT/IB2013/060697

WO 2014/115002

12/22

08 9Old
) 058
ze8
{
MSYIN ¥3ANN MSVIN ¥IANN SV ¥IANN

ERIELY] (A SV 394IN (A SV ERNE (CA) YISV %
N0 [ Cwazs / A0 / twazs / [ a0 (wazs -z

ININTT3 ININIT3 INIWIT3
31V.0H (")) LWV 3LVL0Y 31v10d (") LAV 3LY10¥ m.zwom (")) LWV 31108 L0

0£8

c8
<8
28



WO 2014/115002

13/22

900
VECTOR EXCEPTION CODE

VIX | VIC
09 4 7
902 904
FIG. 9A

EXECUTE INSTRUCTION THAT

1

INSTRUCTION EXECUTION

1

DETERMINE WHICH ELEMENT OF
VECTOR REGISTER CAUSED EXCEPTION

PCT/IB2013/060697

OPERATES ON A VECTOR REGISTER [ ~—920

CAUSESEXCEPTION | 922

~—924

1

SET VECTOR EXCEPTION CODE, INCLUDING
POSITION OF ELEMENT IN VECTOR
REGISTER THAT CAUSED EXCEPTION

——926

END

FIG. 9B



WO 2014/115002 PCT/IB2013/060697

14/22

COMPUTER
PROGRAM
PRODUCT

1000

1004
(.

PROGRAM
CODE LOGIC

COMPUTER
READABLE
STORAGE
MEDIUM
1002

~

FIG. 10



WO 2014/115002 PCT/IB2013/060697
15/22
HOST COMPUTER 5000
5001
| [
PROCESSOR (CPU)
5003 DAT ADDRESS
TLB |
5007 — !
i
LOAD/STORE l
UNIT - !
|
5005 — 5004 6 Y
- C
e [ &
C [=—® CENTRAL
FEi STORAGE
INSTRUCTION |
DECODE UNT [~ 9006 2
5009
5008
INSTRUCTIONF LSOOZ
EXECUTION UNIT [
/ AN
MEDIA
5011 NETWORK
5010

FIG. 11



WO 2014/115002 PCT/IB2013/060697

16/22
OPERATING SYSTEM
5020 APPLICATION 1——~}_ £135
— APPLICATION 2
APPLICATION 3
5022~ S L5031
e /
/ / /// ,I
/ BASE COMPUTER ” /
4 7 / 021
/ 5
MEMORY |/~ 2025
DISPLAY T c007
STORAGE |
PROCESSOR TORAC
(
)
5026
MOUSE 5028
: : = -5030
5024 KEYBOARD -
PRINTER/SCANNER

NETWORK
5029

FIG. 12



WO 2014/115002 PCT/IB2013/060697

17/22

5040
REMOTE SERVER

[
==
=

Pl - VT

INTERNET
5047

1
CEED
—=— = ==
CLIENT 1

CLIENT 4

5042

CLIENT 2

FIG. 13



WO 2014/115002 PCT/IB2013/060697

18/22
5025—"~ MEMORY
(-5053
PROCESSOR CACHES
5055
PROGRAM COUNTER / /
5061J
INSTRUCTION FETCH
DECODE/DISPATCH s05g | LOAD/STORE UNIT
BRANCH (5062
EXECUTION UNIT
UNIT DAT
\\ ] REGISTERS }~5059
5057.)
5054 /O UNITS

FIG. 14




WO 2014/115002 PCT/IB2013/060697

19/22

5057
EXECUTION UNIT

5072 \Li:l

-
T s R S—
) A Csos0

l F~5071
/ [ \ N\
OTHER
5065 (5056
DECODE/DISPATCH
5059 REGISTERS
5060
LOAD/STORE UNIT

FIG. 15A



WO 2014/115002 PCT/IB2013/060697

20/22
5058
BRANCH UNIT
BHT
I

s 5077

5076
[ F~5081

/ / N\
OTHER
5073 5056
DECODE/DISPATCH

5059 REGISTERS

FIG. 15B



WO 2014/115002 PCT/IB2013/060697

21/22

5060
LOAD/STORE UNIT

CTL

5088

| I~ 5084
A\ N\

OTHER

5083—) [—-5056

DECODE/DISPATCH

5059~ REGISTERS

CACHE/MEMORY | ~_
INTERFACE 5053

FIG. 15C



WO 2014/115002 PCT/IB2013/060697

22/22
5092
EMULATED (VIRTUAL)
HOST COMPUTER
MEMORY 5094
5000' 5096
COMPUTER
MEMORY
(HOST)
5091
o J """""""""""""""""""""""""""""" B
| EMULATED (VIRTUAL) |
| PROCESSOR (CPU) |
: 5097 :
| |
! 5093 :
, EMULATION |
! ROUTINES |
: PROCESSOR |
n NATIVE |
| | INSTRUCTION SET [ !
| | ACHITECTURE B' !
| |
| I
| |
| |
| |
| |
| |
| |
| |
- ]
/ AN
MEDIA
5011 NETWORK
5010

FIG. 16





