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Task 1

Create a solution with WPF main window and assembler DLL. The minimal functionality is
adding at least 2 double point values given by values within text boxes.

.DATA
.CODE

PUBLIC asmAddTwoDoubles

asmAddTwoDoubles PROC
; add scalar double in xmm@ and xmml
addsd xmm@, xmml
ret

asmAddTwoDoubles ENDP

END

B MainWindow = O x
|

Task 1: Add Two Doubles

283.29 + 4387.23 = |4670.51999999
Add
| Task 2: SIMD Weighted Average
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Compute Weighted Average

‘ Result will appear here

[Figure 1] - Working application adding two double numbers.


www.princexml.com
Prince - Non-commercial License
This document was created with Prince, a great way of getting web content onto paper.


WpfAppl

Asmlibraryasm W X v % XAML L
+ [ | Windo

PUBLIC asmAddTwoDoubles
PUBLIC weightedAverageSIND

asmAddTwoDoubles PROC
; add scalar double in xmm@ and xmml
| addsd xmm@, xmml
ret
asmAddTwoDoubles ENDP e
220

weightedAverageSIMD PROC
; rex = values (doublex), rdx = weights (intw)

ks vty e e

vmovupd ymm@, ymmword ptr [rex] ; Load 4 doubles into ymm@
vevtdq2pd ymml, xmmword ptr [rdx] ; Load U ints and convert to doubles (weights) ! :
vmulpd ymm2, ymm@, ymml ; Multiply: value * weight ! :
vextractf128 xmm3, ymm2, 1 Extract high 128 bits

vaddpd xmm2, xmm2, xmm3 Add low and high 128 bits

vhaddpd xmm2, xmm2, xmm2 ; Horizontal add to get total numerator

; Sum weights
vextractfl28 xmm3, ymml, 1

vaddpd xmml, xmml, xmm3

vhaddpd xmml, xmml, xmml ; Horizontal add: total weights

; Divide
vdivsd xmm®, xmm2, xmml ; numerator / denominator

© No issues found

BOOOTFFEC3FE1005 RBX = 000002878DBC76A0 RCX = 0BOOTFFDBGEGAGAC RDX = BBOOTFFDB7684368
= 000BA287920U1ECE RDI = 0OAEOOAAEEEEEEEE RE = GAAOUBB7DDD1AUDC R9 000000C6CU3TDIFO
= 000OT7FFD8708U368 R11l = 0OEEEECECU3TDEBE R12 = GAEEE28791924FU8 R13 = 00000287920U18B0O
0000000000000000 R15 = 00EEEEEEEEEEEEEE RIP = GEEETFFEC3FE1020 RSP = 000OEOC6CU3T7DIBS
00000OC6CU3TDATO EFL = 000002U6

umns: Auto

T Select Rey

[Figure 2] - Screenshot from debug with breakpoint set in assembly code.



Task 2

Create a new function with more advanced functionality using SIMD computing the weighted
average of the four products given by the double and integer each.

Zle value; x weight;
Zle weight;

Weighted Average =

weightedAverageSIMD PROC
vmovupd ymm@, ymmword ptr [rcx]
vcvtdg2pd ymml, xmmword ptr [rdx]
vmulpd ymm2, ymm@, ymml
vextractf128 xmm3, ymm2, 1
vaddpd xmm2, xmm2, xmm3
vhaddpd xmm2, xmm2, xmm2
vextractf128 xmm3, ymml, 1
vaddpd xmml, xmml, xmm3
vhaddpd xmml, xmml, xmml

vdivsd xmm@, xmm2, xmml

ret

weightedAverageSIMD ENDP

1. vmovupd ymmo, ymmword ptr [rcx] — Loads 4 double-precision floats (weights) into ymme
from memory at rcx .

2. vcvtdg2pd ymml, xmmword ptr [rdx] — Converts 4 integers from memory at rdx to 4
double-precision floats and stores them in ymm1 (zero-extends to YMM).

3. vmulpd ymm2, ymm@, ymml — Multiplies weights ( ymme ) and converted values ( ymm1 )
element-wise, storing the result in ymm2 .

4. vextractf128 xmm3, ymm2, 1 — Extracts the upper 128 bits of ymm2 into xmm3 .

5. vaddpd xmm2, xmm2, xmm3 — Adds the lower and upper halves of the product vector to sum
all products partially.
vhaddpd xmm2, xmm2, xmm2 — Horizontally adds to get the final sum of products in xmm2 .
Repeat steps 4—6 for ymm1 — Sums all weights.
vdivsd xmm@, xmm2, xmml — Divides the total weighted sum by the total weight to get the
weighted average.
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[Figure 3] - Working application computing the weighted average of the four products.
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PUBLIC asmAddTwoDoubles
PUBLIC weightedAverageSIMD

asnAddTwoDoubles PROC
; add scalar double in xmm@ and xmml
addsd xmm@, xmml
ret "
asmAddTwoDoubles ENDP i

28329 - |4zeraz - |4s7051909990|

i

weightedAverageSIMD PROC
; rex = values (doublex), rdx = weights (int)

; Load 4 doubles into ymm@
Load 4 ints and convert to doubles (weights)
; Multiply: value * weight

vmovupd ymm@, ymmword ptr [rcx]
vevtdq2pd ymml, xmmword ptr [rdx]
vnulpd ymm2, ymm@, ymml

Add low and high 128 bits =< 2s

vaddpd xmm2, xmm2, xmm3
; Horizontal add to get total numerator

vhaddpd xmm2, xmm2, xmm2

vextractfl28 xmm3, ymn2, 1 ; Extract high 128 bits
i

; Sum weights
vextractf128 xmm3, ymml, 1

vaddpd xmml, xmml, xmm3

vhaddpd xmml, xmml, xmml ; Horizontal add: total weights

; Divide
vdivsd xmm®, xmm2, xmml ; numerator / denominator .
@ No issues found 20 Ch:1  SPC  CRLF
RBX = RCX =
RDI R8
RIL RL2
0008000000008000 R15 = 00BAE00BOA000EO RIP
EFL

T Addt

[Figure 4] - Screenshot from debug with breakpoint set in assembly code.



Conclusions

The project demonstrates effective integration of assembly code with a WPF C# application.
Task one implemented double addition, while task two extended this to compute a weighted
average of four products combining doubles and integers. The solution shows performance
benefits of SIMD.
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