Hello,

I think | found a BUG or may be | am wrong, and it’s just something in the settings of MASM which | didn’t use correctly. Below you will see a code snippet, where | try to
load some pointer of procs which | have created in the same code seg ( there is only one because of 64 Bit and non segements only 1 flat). Regarding to the recomended
software optimization guide of intel and AMD | aligned nearly all procedures on 16 Byte boundaries. As you can see in the picture (1) below the first offset calc (GREEN)
works fine. This is due to adding a LABEL directive before the PROCEDURE prcSTR_AVX512BlockCopy16 definition. ( you will see this view pages later. ) But the second one

(RED) is wrong, as you can see on the address used for offset xxxxxx1032 which is not a natural 16 Byte boundary.

(Picture 1)
;;;; gy :_';J "';"'E—"" <Count eePP7FFESABR2247 48 C1 E2 @5 shl rdx,5
b o 95 HENIES @eae7FFESAB3224B 48 2B E2 sub rsp,rdx
st R e TH V=1 2 L e h Ty i3 <This 1 B oope7FFESeBs224E 43 8B 4D 50 mov r‘ci,qword ptr [rbp+seh]
ii:; P 68: e s PPRE7FFES@BB2252 48 8B 55 18 mov rdx,quord ptr [rbp+18h]
! i Sl
e ||| omov [rspl[rel, rex 35 <start o | AMAIEELIZEER236 AC 85 45 60 o rS,uord ptr [rbpi6eh]
1364 | | mov  [rsp][ro+esh], rdx 355 <Copy 5 : - ffset prcSTR_AVXS12BlockCopyls| (@7FFES@BE12Eh
1 ' s » -
1366[ |1 i mov  [rsp][ro+18h], rax 335 <This 1 90PE7FFES@BB2265 4A 88 8C OC mov gword ptr [rsp+r9],rcx
1367 |} | shr 9, 5 55 <hizEEd 90RE7FFES@BB226F 4A 89 54 OC 08 mov gword ptr [rsp+r9+8],rdx
Ead | e E 9OPE7FFES@BE2274 4E 89 44 oC 10 mov qword ptr [rsp+ro+16h],rs
e 90RE7FFES@BB2279 4A 89 44 OC 18 mov gword ptr [rsp+r9+18h], rax
1370 |: | add r8, rdx @PPR7FFES@BS227E 49 C1 E9 @5 shr rg,s
LT ERE o (o GIDHD B LTS ©OPB7FFES@BB2282 49 FF C1 inc r9
1372 &} | Jrz @ . PBEATFFESAB32285 48 63 CA add rex, rdx
L i35 <be wil PeEB7FFESPBE2288 4C @3 C2 add r8, rdx
LT CEr LR T FE 335 <te stos=g  gope7FFESEBS228B 4C 3B 4D @0 cmp rg,quord ptr [rbp]
iz ) cmn MR T, p98 AlE S 2OPA7FFES@BR228F 75 D6 jne prcSTR_AVXS12ExecCopyBlocklé T+@D7h (87FFES@BE2267h)
o I T 588 ACINEE PPEE7FFES@BB2291 48 89 4D 30 mov qword ptr [rbp+3@h],rcx
B VI B DRV e ©0E7TFFESGB32295 4C 88 45 38 mov gword ptr [rbp+38h],rs
LT ©eEE7FFES@BE2299 48 33 (O xor rax, rax
1379 H; 68: BBOE7FFES@BS229C 48 89 45 28 mov qword ptr [rbp+28h],rax
Ly oEr mEy LR T ©BPO7FFES@BE22A0 43 5B 45 28 mov rax,quord ptr [rbp+28h]
1381 |, shl  rax, 5 ©eEE7FFES@BE2244 48 C1 E@ 85 shl rax,5s
iizi E i iz: :;:’ ;;i YO/ FFESYBBLLA0 au -5 OO xor rcx,rcx
P : 9P@O7FFES@BE2248 48 33 D2 X0 rdx, rdx
© 1384) |} | lea rd, prcSTR ANS12CopyBlock T Simsvemwichen () 00eE7FFES@BA22AE 4C 8D @5 7D ED FF FF lea r8, [prcSTR_AVXS12CopyBlock T#{@7FFES@B81032h) |
® iig: A= :rcsg—"‘:’(ﬂzg:?zﬁ;%z milah“ = ane @ 000e7FFESOEE2285 49 BS 32 1@ BS 50 FE 7F r8,offset prcSTR_AVKS12CopyBlock T (@7FFES@ES1932h
E ! » a3y MOV re, o =1 = prc ! opYy ac - r‘ngSP
e 90007FFES@BR22C2

ré,rax



The following picture (2) shows you the defintion of the correctly measured pointer (GREEN), which is those one where I've used the directive LABEL explicitly before the
PROC definition. There is no bug on the align directive because as you can see the NOP which is included in the flow to start the PROC on 16 Byte boundary xxxxxxx12EQ .

(Picture 2)

3ed) ;s

35 333 Params:
386 z:r

3a7 337

388 z:7

] i

rcx = Pointer to Source

rdx = Count bytes to copy (size)
r8 = Pointer to dest

RetValue: count bytes copied

318 ;;; Enrolling the loop

311 333

316
317
318
319
328
321
322
323
324

ign 18h
LSTR_AVX512BlockCopy16

prcSTR_AVXS512BlockCopyl6
o (@Start:

333 ALIGN_STACK XMMWORD

xor
sub

vmovdga

mov
cmp

rax, rax
rsp, 1 * XMMWORD

rax, 1 * XMMWORD
rdx, 1 * XMMWORD

LABEL NEAR
PROC

xmm@, XMMWORD PTR[rcx]
vmovntdg XMMWORD PTR[r&], xmm@

v Anzeigeoptionen

Be0e7FFES@B312CE
Beee7FFE586512D1
Beee7FFESBEE12D4
Beee7FFESBEE12D6
B2pe7FFESBBE12DA
88887 FFES8EE12DD
88887 FFESEBE12DE
Beee7FFESEBE12DF
Beea7FFESBBE12E@
88887 FFES®EE12EL
BBee7FFESBEE12E4
BBe87FFESOEB12ES
Bepa7FFES@BE12EB
88807 FFESBBB12EF
88887 FFESBBB12F3
B2087FFES@BB12F8
8887 FFES@BE12FF
Bee87FFESEBE1383
Beee7FFESBEE1382

a3
2B
EA
83
8B

8B
83
33
83
Fg
1
7
83
86
Fg

e

ca
ES

EC
E4
e
EC
6F
79
e
FA
D&
6F

28

F@

1@
a1
E7
1@
1@
=]
45

28
28 a2 aa

28 2
1a

sub
vmovdqa
vmovntdg
mov

cmp

jbe
vmovdga

r3,rax

rdx,rax

preSTR_AVX512CopyBlock T+20h (@7FFE5@B812Ceh)
rsp,2eh

rsp,rbp

rbp

rbp

rbp,rsp
rsp,8FFFFFFFFFFFFFFF@h
rax,rax

rsp,1eh

xmm@, xmmword ptr [rcx]
xmmword ptr [r8],xmme
rax,18h

rdx,18h
prcSTR_AVXS512BlockCopyl6+@FFh (@7FFES@BE13DFh)
xmml, xmmword ptr [rcx+l@h]



And now in picture 3 | will show you the definition of the PROCEDURE which address is determined wrong. Again as you can see the align directive works fine (BLUE ; NOP
etc.. ) . And therefore the PROC is correctly aligned. But if you will remember the first picture (1) this address is not used for address calc ( see above pic. 1). The address
which was determined is 07FFE50B81032h ( this is wrong ) it must be 07FFES0B812A0h ( this ist he correct one )

(Picture 3)

260 133 Copies x byte Blocks Threaded Be0e7FFESABE1286 4C @3 CA add rg, rdx

261 ;33 Params: rcx = Pointer to Source P0287FFES@BE128%9 49 8B C1 mov rax,r9

262 33; rdx = Count bytes to copy (size) 0p@P7FFES@B8128C 48 8B ES mov rsp,rbp

263 23z r8 = Pointer to Dest P0287FFES@BE128F 48 83 C4 @8 add rsp,8

264 ;53 r9 = Pointer to BlockCopy procedure @eBe7FFES@BE1293 5D pop rbp

265 ;;; RetValue: none @PPA7FFESAES1294 C3 ret

266 R ey @8e07FFESBB81295 66 66 66 ©F 1F 84 00 00 @@ 00 @@ nop word ptr [raxtrax]
267 align 1eh 7FFES@BE12A@ 55 push rbp

268 £prcSTR_AVX512CopyBlock_T  PROC @eee7FFES@BE12A1 48 BB EC mov rbp,rsp

269||2} @start: PBEATFFES@BS12A4 48 83 E4 FO and rsp,@FFFFFFFEFFFFFFFGh
27el | | PROLOG POPPTFFES@BS12A8 48 83 EC 20 sub rsp,28h

271 E i sub rsp, 20h B8EB7FFES@BB12AC 48 89 4D 18 mov gword ptr [rbp+l@h],rcx
272 mov  HOME_RCX, rcx 333 We save the original 90207FFES@B81260 48 8B 51 @3 mov rdx,quword ptr [rcx+8]
273 | U omov  rdx, [rex+8] P0ER7FFES@ES12B4 4C 8B 41 1@ mov r8,qword ptr [rcx+1@h]
274 E E mov  r8, [rex+leh] Pe0e7FFES@BE12B8 4C BB 49 18 mov ra,qword ptr [rex+18h]
275 i E mowv r2, [rex+18h] Bee87FFES@B812BC 48 BB @9 mov rcx,quword ptr [rex]
276 E i omov  rcx, [rex] 333 We load the source address ©0PO7FFES@BE12BF 9@ nop

277 || align 16h P@ER7FFES@B812C0 43 83 EC 20 sub rsp,28h

278 =1 @@: ©@PPA7FFES@BS12C4 41 FF D1 call ro

279 |1 | sub rsp, 20n ©@@PA7FFES@B812C7 48 83 C4 20 add rsp,26h

288l || | call rg PBBATFFES@BS12CE 48 83 (8 add rEX, rax

2 | ! add rsp, 26h ©@PA7FFESBS12CE 4C 83 (@ add r8,rax

2820 || | add rex, rax @@PA7FFESABS12D1 48 2B DA sub rdx, rax

283 || | add r8, rax ©@@PA7FFESABS12D4 75 EA jne prcSTR_AVXS12CopyBlock T+2@h (@7FFES@B812Ceh)
284 || | sub rdx, rax P@@O7FFES@E81206 48 83 4 20 add rsp,20h

28s5) | ¢ i jnz @ POB7FFES@ES12DA 48 8B ES mov rsp,rbp

286(= @Exit: ©@PA7FFESGES12DD 5D pop rbp

257 |1 | add rsp, 20n 8@BE7FFESBE812DE (3 ret

288 i | EPILOG P0087FFESBES12DF 2@ nop

29 |1 1 ret ©@PPE7FFES@BS12E0 55 push rbp

208 prcSTR_AVXS12CopyBlock T ENDP ©0eR7FFES@B812E1 48 8B EC mov rbp,rsp

QOGAATEEFCARRIIEA A2 23 FA EQ and nen AFEFEEEEEFEEEEEEGR



Instead of using the correct address, | find out that the compiler creates something like a table where all the procedure are available (Picture 4). This looks like a dynamic
created table of pointer’s to all procs of the module. | didn’t create this.

| hope there is only something missing or wrong defined in the settings of Visual Stuido or MASM.

(Picture 4)

PPPE7FFES@ES1005 E9 AG @D @0 00 jmp prcSTR_AVXS12ProcessCopyBlocklé (@7FFES@BE1DBoh)
PPPE7FFES@EZ100A ES 11 14 @0 00 jmp prcSTR_AVXS12CopyBlockl6 T (@7FFES@B82428h)
POPE7FFES@ES100F ES DC @3 80 00 jmp prcSTR_AVXS12BlockCopy32 (@7FFES@BE13Feh)
©P0Re7FFES@BE1014 E9 F7 @D 9@ 80 jmp prcSTR_AVXS12ExecCopyBlocké4 T (@7FFES@BS1E18h)
©POBE7FFES@BE1019 E9 62 @C 8@ 80 jmp prcSTR_AVXS12CopyString (@7FFES@BE1C86h)
©P0Re7FFES@BE101E E9 AD @F 9@ 80 jmp prcSTR_AVXS12ExecCopyBlock32 T (@7FFES@B81FDEh)
BeB8T7FFESEBE1823 E9 D 68 68 08 jmp pr‘cSTR_MI"KS12ﬁetLengthA1ign edlé {E?FFEEEBSlBFBh]
©POBe7FFES@BE1028 E9 23 @D 8@ 00 jmp prcSTR_AVXS12ProcessCopyBlock32 (@7FFES@B81D56h)

] T e Eaug k) PR A4 Fah

hoEA7FFESOES1632 i prcSTR_AVXS12CopyBlock T (@7FFES@BS12A0h)

22eATFFES@EE183C E9 BF 00 00 00 jmp prclib AVXS512Initialize (@7FFES@ES1800h)
©2PP7FFESOES1041 E9 4A 11 00 00 jmp preSTR_AVXS12ExecCopyBlocklé T (@7FFE5@B8219@h)
©0PR7FFES@ES1046 E9 2D @1 00 00 jmp preSTR_AVXS12GetLengthl6 (@7FFES@BE1178h)
@2PR7FFES@ES1@4E E9 10 13 @0 00 jmp preSTR_AVXS12CopyBlocké4 T (@7FFES@BB2368h)
@aPR7FFES@ES1850@ E9 9B oC 00 00 jmp preSTR_AVXS12ProcessCopyBlocké4 (@7FFES@BB1CFeh)
@aPR7FFESPES1855 E9 86 02 00 00 jmp preSTR_AVXS512BlockCopyl6 (@7FFES@BE12Eeh)
@2PR7FFES@ES185A E9 DI 00 00 00 jmp preSTR_AVXS12GetLengthAligned32 (@7FFES@B81138h)
@2PR7FFES@ES185F E9 A4 @1 00 00 jmp preSTR_AVXS512GetLength32 (@7FFES@BE1288h)

@2PR7FFES@ES1864 E9 37 @06 00 00 jmp preSTR_AVXS512BlockCopy64 (@7FFES@BE16AGH)



