WO 2018/060040

PCT/EP2017/073875

111

100
10 g
12~] COMPUTER SYSTEM / SERVER ‘38
30 MEMORY 34
5
RAM
16 STORAGE
N SYSTEM
PROCESSING CACHE =
UNIT 7 40~
[ 32 A Il
18~ = 42—
24 22
N \ 20
10 : /
DISPLAY = INTERFACE(S) NETWORK ADAPTER
)
14

N

EXTERNAL

DEVICE(S)

FIG. 1A




WO 2018/060040

211

PROCESSOR

PCT/EP2017/073875

16

INSTRUCTION FETCH

i

INSTRUCTION DECODE
OPERAND FETCH

120

122

+ 124

i

INSTRUCTION EXECUTE

2
%, 126
MEMORY ACCESS

+ 130

WRITE BACK  jett———

136
§

SHIFT AND DIVIDE

140
§

REGISTER(S)

FIG. 1B



WO 2018/060040

PCT/EP2017/073875

3/11

210~

200
232 234 206
NATIVE CPU MEMORY
EMULATOR INPUT / OUTPUT
| ~[REGISTERS] | [FYSOnE
21,7_] 208
FIG. 2A
f*‘204
ljz MEMORY
e o
INSTRUCTION
oy GUEST
252~ FSSH&"S < INSTRUCTIONS
| ! | 256
| INSTRUCTION] !
] 1 [ NATIVE
254—+{ TRANSLATION
| | INSTRUCTIONS
| |__ROUTINE ,
| |
| l
EMULATION
260— CONTROL ;
| |_ROUTINE ,
L e e o e _




WO 2018/060040 PCT/EP2017/073875

4/11

300

VECTOR SHIFT AND DIVIDE DECIMAL
OPCODE | V, | Vo | Vo | 111/ | Ms | 1, | RXB| OPCODE

(0 ( { {
302a 304 306 308 310 312 314  302b

FIG. 3A
312
s
11/ SHAMT
<
330
FIG. 3B
310
M
P p P C
2 3 1 S

E ( (
340 342 344 346
FIG. 3C



WO 2018/060040 PCT/EP2017/073875

5/11

(" SHIFTANDDIVIDE )

OBTAIN SECOND AND THIRD OPERANDS 400

402

VALID? NO

YES

OBTAIN SHIFT AMOUNT |~ 404

!

SHIFT SECOND OPERAND IN A SPECIFIED DIRECTION 406
(e.g., LEFT) BY SHIFT AMOUNT TO OBTAIN A DIVIDEND

f

DIVIDE DIVIDEND BY THIRD OPERAND TO OBTAIN | 408
A QUOTIENT

!

PLACE A SELECTED RANGE OF DIGITS OF QUOTIENT | 440
(RESULT) IN FIRST OPERAND LOCATION

!

" DETERMINE SIGN OF RESULT |~412

¥

PLACE SIGN CODE OF DETERMINED SIGN IN- | 444
FIRST OPERAND LOCATION (e.g., ON RIGHT)

FIG. 4



WO 2018/060040 PCT/EP2017/073875

6/11

502a 502b
! )

31 DIGITS 31 DIGITS

500

QUOTIENT, 31 DIGITS ~-504

INTEGER PART ONLY, NO FRACTION DIGITS

FIG. 5A
4d o3 | 4d . 3d
4+3d . 3d
- . L
INTEGER RESULT DESIRED SCALED
WITH VDP QUOTIENT (7.3)

FIG. 5B



WO 2018/060040 PCT/EP2017/073875

711
550
592 sh DIGITS 554
31 DIGITS 31 DIGITS
556

QUOTIENT: 31 + sh DIGITS

i
ot
#0? | | 31DIGITS
560 |
31 DIGITS —~—558
OVF

S |

FIG. 5C
31 DIGITS 31 DIGITS
i r570
QUOTIENT .
T -
407 1 sh DIGITS —|-572
31 DIGITS
OVF

FIG. 6D



WO 2018/060040 PCT/EP2017/073875

8/11

OBTAIN AN INSTRUCTION FOR EXECUTION, THE INSTRUCTION TOPERFORM |
A SHIFT AND DIVIDE OPERATION
i ___________ =
| EXECUTE THE INSTRUCTION, THE EXECUTING INCLUDING L 602
| SHIFTING A VALUE IN A SPECIFIED DIRECTION BY A SELECTED ' 604
| | AMOUNT TO PROVIDE A DIVIDEND, THE SELECTED AMOUNT BEING T
| | USER-DEFINED |
l v i
| | DIVIDING THE DIVIDEND BY A DIVISOR TO OBTAIN A QUOTIENT L1608
| 1 |
ll SELECTING AT LEAST A SUBSET OF THE QUOTIENT AS A RESULT +608
! v ;
| | PLACING THE RESULT IN A SELECTED LOCATION, THERESULTTOBE || _g10
|| USEDIN PROCESSING WITHIN THE COMPUTING ENVIRONMENT |
e T ___________ _
VALUE IS A DECIMAL INTEGER #512
THE AT LEAST A SUBSET OF THE QUOTIENT IS A SELECTED NUMBER
OF DIGITS OF THE QUOTIENT INCLUDING A NUMBER OF INTEGER 614
DIGITS AND FRACTION DIGITS
{_EXECUT!NG FURTHER INCLUDES 7|
| | DETERMINING A SIGN FOR THE RESULT ~—616
l v l
| | INCLUDING THE SIGN IN THE SELECTED LOCATION 618
| — S i
THE DETERMINING THE SIGN INCLUDES CHECKING A CONTROL PROVIDED | _ g
BY THE INSTRUCTION
THE CONTROL 1S PROVIDED IN A MASK FIELD OF THE INSTRUCTION 622

FIG. 6A



WO 2018/060040 PCT/EP2017/073875

o/11

[ EXECUTING FURTHER INCLUDES —5
| [OBTAINING THE VALUE FROM ONE OR MORE FIELDS OF THE
| INSTRUCTION /4[”624
t Y l
| [CHECKING VALIDITY OF THE VALUE -
| I |
| [PERFORMING THE SHIFTING. BASED ON THE CHECKING INDICATING 1
| | THE VALUE IS VALID 1628
. - T ___________ i
SPECIFIED DIRECTION IS LEFT 630
EXECUTING FURTHER INCLUDES OBTAINING THE SELECTED AMOUNT FROMA | _ 0
FIELD OF THE INSTRUCTION
THE SELECTED LOCATION IS A REGISTER, THE REGISTER BEING SPECIFIED | g5,
USING AT LEAST ONE FIELD OF THE INSTRUCTION
THE AT LEAST ONE FIELD INCLUDES A REGISTER FIELD SPECIFYING A
REGISTER NUMBER AND AN EXTENSION FIELD SPECIFYING AN EXTENSION ~ |~636
VALUE TO BE APPENDED TO THE REGISTER NUMBER

END )

FIG. 6B



WO 2018/060040 PCT/EP2017/073875

10111

548
/
]
— SR

FIG. 7

<
S
)




PCT/EP2017/073875

11/11

WO 2018/060040

8 'Ol 0

QIBMJ0S PUB SleMpleH

19 4
% m“m\bmom 99 ._.\.W m_@,mmm L9
21BMI0S :o_ﬁo_ﬁmq ! mmw SISnag og  @NPIPIY )
sseqeeq pomen  PUHOVEN  gpelgg %m_ml sl OSRY  seweLuey
[ 1
e A= mal

SL—~ L~ €L~ ZL— 1L uoRezifentlip
SEl) suoeayddy m&.@,\,ﬁz m@oww Eum_/amm
[ENLIA EMIA enpin [ENUIA [enyIA
El R

18 juswiabeue|y

G8 ¥8 c
! ! {

€8 8
N ¥
aL|und pue Wwaliabeue|y [eyiod Jasn Bujou pue Buluoisirold
Buiueld VIS [oAaT] BaIeS Buusisiy 20INCSHY 06
\

SPEOPHOA
fisnjeq Em\w_mmm:m_\,,_
[ 8Ad8)N ucnebineN
Buissesoly // Buissaoold Buisse00ld uoneanp3 pue fHOE:
uoanasu| Uojoesiell / /soyfieuy eied, ﬂwﬂm’wm_o /A sidoinaq pue Buiddey
2JBMIOS
{ { { {

0 ) ) ] ) y
96 G6 ¥6 €6 Z6 16



