The Parallel Universe
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BEANRRERZHEONMCTEINEDBD LT, BMEANDOWIGHEIF. BRNIXE)— L4722 —I2&5
BHOH XEU—FBHBICLZ2HDMIIGLTEABDE T, T TlE >~ TIL° VTune™ Amplifier XE O
FHIABXTE) =T R BFZEERLT. XTEU—DBEZFELLAAELED,

BT EER Y FI—0ZALETE2VONDREICOVWTERTAHET, COFIFEFTTA. 7)ILIU
A LDEREFEICIGECTAE) —OBEDRETIEM IR LTVWET, N T+ = ZXDAIFEICIE.
1 27I)L° Xeon® 7Oty — E5-2697 v4 (FF 1—R% Broadwell, 36 377 ) R—XD I RTLEFERALET,
DI RT LD AT —HigiElE 76.8GB/ ¥ T. 1 WHI=DDBIEE (DP) FE N\ EE D[EIE (FLOPS)
I% 662GFLOPS/ T,

THNERETINIVALDFI—TRE

FA—TTHIEEERE (B 3 @ multiply1) (. CPU I7HHAZVEESIFERNICRT—U> T LEEA
L L. N7 =TI EBEVRRDOBFEAEZRIEBWIITY, TZTIEANRZFUMEDRTTHNBE LS,
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void multiply2(int msize, int tidx, int numt, TYPE a[] [NUM], TYPE b[] [NUM], TYPE c[][NUM], TYPE t[]
[NUM] )
{

int i,3,k;

/! W=7
for (i=tidx; i<msize; i=i+numt) {
for (k=0; k<msize; k++) {
#pragma ivdep
for (j=0; j<msize; j++) {
c[il[3] = c[i]1[3] + alil[k] * b[k][]j];
111}

3 FHEET7ILTIILORELINIZRE (multiply2)
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4 208 7.7
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68 int i, j.k;
69
70 /f Waive implementation
71 for(i=tidx; i<msize; i=i+numt) |
72 38,488...| 35,... 1.077 1.1% 2.2% 76.6% 20.1%
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FIZ I E 8 13/ ST A<V RABLELAEWEITE, >7/L° VTune™ Amplifier XE T ORIEAGHTS
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CreateThreadPool( *** )

{
pthread t ht[NTHREADS];
pthread attr_t attr;
cpu_set_t cpus;
pthread attr_init(&attr);

for (tidx=0; tidx<NTHREADS; tidx++) {
CPU_ZERO (&cpus) ;
CPU_SET (tidx, &cpus);
pthread attr_setaffinity np(&attr, sizeof (cpu_set t), &cpus);
pthread create( &ht[tidx], &attr, (void*)start routine, (void*) &par[tidx]);

}
for (tidx=0; tidx<NTHREADS; tidx++)
pthread join(ht[tidx], (void *¥)é&status);

8 FEINICPUICRLYREEZVY

T—ZHAEBE TIE. BEEYIFREEM TCEEINIIEF TRLY RBICDEINAZRNETTY, B9 (3.
NUMA WIS ZBRZICT 2. I—REZBLICEBOREK T, LK TIE. 7—2E5IF1TF DT~
XLy R TEI o7y 1 X msize/numt DF v IICREISNET, B 10 ICRTLDIC. ERBBEHTD
BIRRDIIEZITVE T, BINTI UL, RVFIY—VDOETHREIE. NUMA IS THRVWN—2 3 e HEDE
DORBDFB A 1>7IL° VTune™ Amplifier XE DXEU—-772Z-T7OT7 7L TEITLTAHAELLD (E
1),

InitMatrixArrays (int msize, int tidx, int numt, - )
{

int i,j,k,ibeg,ibound, istep;

istep = msize / numt;

ibeg = tidx * istep;

ibound = ibeg + istep;

for (i=ibeg; i<ibound; i++) {
for (j=0; j<msize;j++) {
a[il[j] = 1.0*i+2.0*3+3.0;
b[i] []] 2.0*%i+1.0*3+3.0;
c[i][J] 0.0;

O NUMA Bt
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multiply2 (int msize, int tidx, int numt, - )
{

int i,j,k,ibeg,ibound, istep;

istep = msize / numt;

ibeg = tidx * istep;

ibound = ibeg + istep;

for (i=ibeg; i<ibound; i++) {
for (k=0; k<msize; k++) {
for (j=0; j<msize; j++) {
c[il[3] = c[i1[3]1 + alil[k]l * b[kI[]j];
111}

Threads #: 72 Pthreads
Matrix size: 9216
Using multiply kernel: multiply2

Freq = 2.30100 GHz
Execution time = 20.162 seconds
MFLOPS: 72826.877 mflops

10 =HEH

5 Memory Access Memory Usage viewpoint (change) @

B Collection Log| | @ Analysis Target| | * Analysis Type % Bottom-up

Memory Bound ~: 61.7% * of Pipeline Slots
L1 Bound =: 7.0% of Clockticks
L2 Bound ~: 14.5% [ of Clockticks
L3 Bound “: 26.3% * of Clockticks
DRAM Bound : 12.5% [* of Clockticks
Memory Bandwidth =: 83.7% ® of Clockticks
Memory Latency : 13.1% [ of Clockticks
Remote / Local DRAM Ratio ; 1.080 [*
Loads: 244,100,922,808
Stores: 119,604,994,048
LLC Miss Count —: 352,810,584
Local DRAM Access Count ~: 120,603,888
Remote DRAM Access Count 140,004,200
Remote Cache Access Count = 0
Average Latency (cycles) —: b5
Total Thread Count: 147
Paused Time = Os

11 XTEU—-FoEZX-FOT7AI
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[Summary] R—=JF. 7TV T—2 3 0D EEXE)—KFETHZEZRLTVWET (XEU—DHDT—
B LTI —0T =8 T4V IICEBAN=IDBDET ), fc15L. LATYI—DIFEACIF LLC
IC&BHDT. DRAM ICLBHDIEHTH T, O—AINTIEREVE—RTFIEADERNIEEICH LN
EHPHMDFET, ZHUE NUMA FSOT7 7O—FHABLTVWARWC EEEKLEY, DRAM O hO—5—
CAVTIL QPl DS T4 v IDRALTAY (B 12) #HEEET 5. DRAM 50T —HZ AR —LHE—
THBIGIED 30% ISETBEIKIFEAC R, —ATT Y TIL® QPI OFIEHIREIEFE A B TH 90% ITELT
B, BIPREEVWAET (COPITAICEITET > TIL® QPI DEEMAGIRIZ 29.2GB/ ) TY).

# Memory Access Memory Usage viewpoint (change) @

B Collection Log| | €& Analysis Target ; Analysis Type| | il Summary a5 Bottom-up - RaEwn

QOO Bs 25 2.55 3s 3.55 4s 4.55 55 5.55 Bs 6.55 7s DRAM EBandwidt...
P | n

72.0] - S— [¥] iuk Total, GB...
E package 0 380 |l “I| Il.'l .I.'II I. I“/r [v] #*% Read, G...

720 % Write, G...
3 QPI Bandwidth, ...

package 1 36.0]

duk Total, GB...
#*% Incoming,...
Read, GB/sec ™% Outgoing, ...

200 | 2
e T e

29.0 Write, GB/sec RS
[ package 0 145 0.410v/sec package_

Total, GB/sec
20.585/sec

QPI Bandwidth, GB/sec DRAM Bandwidth, GB...

Incoming, GB/sec )

a i 3.992/56c —_____BE

Outgoing, GB/sec
16.593/sec

12 DRAM O bO—/LEAYTICQPI DS Ta v I BAALSA Y TFT VY

UE—r7271 X (DRAM F7alF LLO) 1F&. XEV—TOvIFmARDL 17> —¢ CPU A —/LZIBIISE £ T,
1 >7I)L° VTune™ Amplifier XE DXE =TI A TINSDL ATV —% AT 5 E T IFNERWRE—
NPOEZADT—4 ((T5) ZHRETETEF T XEV—MFAT<— B 13) 5. L1722 —DRIVXE)—-
FITOTONDHDET,
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Top Memory Objects by Latency [

This section lists memory objects that introduced the highest latency to the overall application execution.

Memory Object Total Latency Loads Stores LLC Miss Count ©
mm_malloc (648 MB ) 63.5% 112,5563,776,512 25,600,384 339,210,176
mm_malloc (648 MB ) 36.2% 129,952,698,464 118,683,380,224 8,000,240
Unknown] 0.2% 1,149,634,488 606,409,096 5,600,168

[Stack] 0.0% 120,803,624 201,603,024 0
mm_malloc (648 MB ) 0.0% 276,808,304 88,001,320 0

[Others] 0.0° 47,201,416 0 ;

13 LAFYy—RIEUXEY— AT o R

I3 DOXEU—-F TP EDHTEEICEOTRIEING D535, 1 DDLATVI—DRHAF
{ ZLOO—RBEETOTVWBZEHBHESHTY (B 14), FEHL 17> —h5. LLC DUJE— DRAM
WET—2EFHAIEROTWVWEDIE. 1 DDA TP MDATHZ D DHDET, Thid. [Remote DRAM
Access] FDIBICE>TEMIFTBZENTITET,

Grouping: [ Memaory Object / Function 7 Allocation Stack

i LLC Miss Count
Memory Object / Function / Allocation Stack H Loads Stores
! Local DRAM Acces... | Hemote DRAM Access Count
B [Lnknown] | 1,149,634.488 606,409,096 3,200,096 3,200,096
B _mm_malloc (648 MB ) 129.952,698,464 | 118,683,380.224
112,553,776,512 117.603.528

B _mm_malloc (648 MB )

B _mm_malloc (648 MB )

276,808,304 0

14 BIOYTEHKBAE)— - F TPk

D3 DDATI UMD ay by ¢ T TH B LIFBESHTY, [Stores] DEHNFERDHAITVDIZITY]
T, LATYI—DRIWVTIT—EERTETDICIE. 1> TIL° VTune™ Amplifier XE @ [Stack] <
> (B 15) TXEV— ATz MDREY I EERTINENHDF T, I—HF—OD—RDIAIZY I %HE
LT 1>7IL® VTune™ Amplifier XE @ [Source] Ea—TF7—&E|DHTOY—XITICRUILZ TV T
TEXT (B 16), COFITIF. LATr—cO—RBEOEMDERIZTI b OF—RICHDFT, =
VO LIEALYRATT —FESDEDE TP EIT>TVWBIZHDhHN D5, TNSAEMLTWS
FERZEETINENHD FT,

AV Z—ORELICET 25 Id. RBLICBETZIEFEEBRLTILT L,
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Accesses (Memory Allocation)

L)

Viewing ¢ 1of1 |» selected stack(s)

i 10000%6 (41607124905 of 41607124905)

matrix.iccl_mm_malloc - [unknown source file]
matrix.icclmain+0x55 - matrix.c: 106 k
matrix.icc!_start+0x28 - [unknown source file]

15 [Stack] RA>DOXEU— ATV

[ Source H Assembly l Assembly grouping:

i'_ - Source

98 felse

99 bufl = _aligned_malloci(sizeof (double))*NUM*NUM, &4);
100 buf? = _aligned _malloc((sizeof (double))*NUM*NUM, &4);
101 buf3 = _aligned_malloc((sizeof (double))*NUM*NUM, 64);
102 bufd = _aligned_malloci(sizeof (double))*NUM*NUM, 64);

103 #endif //ICC
104 #else // WIN3Z

105 bufl = mm malloc(i(sizeof (double))*NUM*NUM, &4);
106 3 buf?2 = mm malloc(isizeof (double))*NUM*NUM, &4);
107 bufi = mm mallociisizeof (double))*NUM*NUM, &4);
108 bufd = mm _malloc((sizeof (double))*NUM*NUM, &4);
109 vendif //WIN3Z

110 addrl = bufl;

111 addr? = bufZ;

112 addr3 = buf3;

113 addrd = bufd;

114

16 -7>FJL° VTune™ Amplifier XE @ [Source] £ a—

EEBETVOTVIINAVZLEZRAE LI A, T—4 « 71X )NE—DIRANLBREENR OO E L1 & 17).
17 a DRITICEWVWT. 179 b 2% XE —h SimAS 2T UL RD £ A

AV Z—ORELICET 25 Id. RBLICBETZIEFEEBRLTILT L,
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j @uEw k j @bz

c00 || cO1 cON-1 a00 | a01 a0N-1 b00 | bO1 bON-1
cto | en CIN-1 [ at0 | a1 atN-1 b10 || b11 bIN-1
' oo ) | ciN-1 ' [Caio ) | aiN- “ B men) | biN-1
cN-10 cM-1N-1 aN-10 ah-1MN-1 bN-10 bM-1N-1

@ @ 2 RS E: @3'“5‘”‘“”

for(i=0; i<N; i++){ k++ = ON BE
for(k=0; k<N; k++){ i+ = IN+N? BR
for(j=0; j<N; j++){ Float = 8 Byte, N = 9K
clilljil=clillil+alil[k]*b[k][j]; }}} = 72K ket
= 648MB / i++

17 &BFF @R IZ7ILdVLA

THDFH [ 1TICIFE. 9 9,000 BRAEENTWVET, FD7cd. THLEDXE)—TOvIH CPU Fvv
TallREST. FrviaT—FDREY DRAM Ao O—RHAEDRINE T, 178 ¢ & a DEL
INTATIE. FENSHEIDH TSN CPU OT7DRALYRICE>TT7IEATINETH. 179 b [FHEVE T,
IV LDIDRETIE. 1758 b DT —FDFRIFALYRICES>TUE— T Y D SFTABRSNE
o IBIC. 178 a DRITTITY b 2 EFHAWZ T, EART—20OO—RBEN (N BHRDID)
HEL. VE—RT—RICTIERTBRI=0H1>FTILC QPI hS 70w o hMEML £,

FRIC. 1> 7IL° Xeon Phi™ 7Oty H— « A=ZXDTXFLTIE DRAM > MCDRAM DS T4 v I %
EMSETVWET =2 ATV ZRHETTET BITTBEIXE) = RXA2 - ST v I ZERT
BRITT ATV VMNDOBREEIDIA TRy IDBEHRNIMEONET (B 18), Fio. HmllfgRX1>r
HEHBEBEAEOZA T TIIN -T2 L2 SROATVYIDRRDIARIVA TV ERHETTEY (H
19),

AVNAS—DEBLICE T 35IE. RBELICEIZIEREEZSRLTUIZE L,
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Bandwidth Utilization [}

Explore bandwidth utilization over time using the histogram and identify memaory objects or functions with maximum contributi

Bandwidth Domain: EDRAM, GB/sec v

~) Bandwidth Utiliz{837 " Re/s 5
This histogram dig MCDRAM Flat, GB/sec  |Jwidth was utilized by certain value. Use sliders atthe bottom ofthe histogr

all functions executed during a particular utilization type. To learn bandwidth capabilities, refer to your system specificatic
bandwidth.

20s

Elapsed Time

15s

10=

-} Top Memory Objects with High Bandwidth Utilization
This section shows top memory objects, sorted by LLC Misses, that were accessed when bandwidth utilization was high

Memory Object LLC Miss Count
new allocatorh:104 (61 MB ) 42.6%
new allocatorh:104 (1 GB ) 23.3%
new allocatorh:104 (836 MB ) 124%
Unknown 10.1%

new allocator.h:104 (61 MB ) 6.2%

ars 2

18 XEU— - BXAY « FST1 v I DR

Grouping:| Bandwidth Domain / Bandwidth Utilization Type / Memory Object / Allocation Stack v| s @E
L_l?;;_nd\yidﬂ][[}or}'ﬂn! Ban%\gidﬂ'lJl | Cr T Memory Bound 17 Miss Conn
e e et L2 Hit Rate L2 HitBound | L2 Miss Bound | MCDRAM Flat B..| DRAM Bandwidth Bound
v DRAM. GB/sec | 1733.026s (EEEGD 88.3% 19% 34% 0.0% 276% 387.011.610
v High | 12212525 [ o] 795% 14% 48% 0.0% 276% 384.011 520
» [Unknown| 39,001,150
b new_allucalu h. 104 (61 MB ) 24,000,720
¥ new_allocator.h: 104 (61 MB )
C LS nu_rxocnew_allncator<donblesallncate — miniFF-Vectar<douhle, int. int> Wector «— miniFF-cg_snlve<miniFF -CSRMatrix<dnuhle int, ints, A2 AN 475
mi#E::\l"eclomdouble. int, int>, miniFE:-matvec_std<miniFE:CSRMatrix<double. int. int>, miniFE:Vector<double, int. int=>> — miniFE: driver<double. int. 9.000.270
kN int> « main« _start i L
» nEW aNoCator T TeF G TS T 3,000,090

19 HigER X1

AV Z—ORELICET 25 Id. RBLICBETZIEFEEBRLTILT L,
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F=42-JAy*>y

FHT7IDVIALZISIIEELT CPU Ab—IJLZHBRTAET. 7—Z - LATV—&/HS5T N T
TET, O—NIWITYRTRITFDILYRD 3 DDTHDIRTDT —RIZTIERATIEZLIICLET,
—RWICBEREINZFED 1 DiFT—2 - TOvF>JTY (H 20), ZEIDNSHTOY I ZNIET
BT Fyvyalls—2%FFL. CPUNENSEBFATIZLIICLET (CPU Fv v a1 XD
JOvo%zmRBItT 2T NI VANTHICALTZAEEDNBOET). Floew ALY RBOTAOY
IOEMHABRICHED, BEDOE—R7IERE)O—REZHCIENTETED,

j @bEw) k j BoEWV)
7 i el el
c00 || mimmamp | con-1 200 pumtdmp | 20N 000 | s | ON-1
c10 || c11 CIN-1 a10 || a11 a1N-1 b10 * b1N-1
i = _ _ i = _ _ K i
ci0 Ci CciN-1 ail ail aiN-1 bi0 * biN-1
cN-10 cN-1N-1 aN-10 aN-1N-1 bN-10 bN-1h-1
\ )
|
B
for(i=ii;i<ii+ B;i++){ Float = 8 Byte
for (k = kk; k < kk + B; k++) { B=64E%
for (J_JJ J<JJ+B ++ { -LIDFyyallllEzd

)
clilljl = clillj] + a[l][k] * blk][];

i++ = 2N + N2 E%E
N = 4K = 256K/ i++
-LFvyvalcllE3

20 FAF—%-JOvF>y

FyviadO /7&%%@%*%73\6 (B 21). NUMA IC&2REZEBIELBRLTH. XE)—LAT7>Vd—
DRIBISHED . EBRICERITINBELDICHBSTCTENDHDET,

AN S —DRBILICE T 35IE. RBELICEIZIEREZSRLTUIZSL
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J/matrix.icc
Threads #: 72 Pthreads
Matrix size: 9216

Using multiply kernel: multiply3
Freq = 2.3 GHz

Execution time = 12.08 seconds
MFLOPS: 128710.367 mflops

21 Fvvia-JOvFr IEFH multiplyd) D/INT+—< >R

General Exploration (2f&#47) 707 7))L (B 22) (. VEZAT7 LI/ TZ1> « RO MR K 20% 18
L. FZDD CPU Zh—ILOIXE —&KiZE A7 IRKIFOETTHBINZ %R LTVWEY,

Clockticks: 2,268,184, 100,000
nstructions Retired: 1,851,470,100,000
CPI Rate 1.225
MUX Reliability 0.994
Front-End Bound ~: 9.4% of Pipeline Slots
Bad Speculation : 0.0% of Pipeline Slots
Back-End Bound ~: 70.9% * of Pipeline Slots
Memeory Bound : 45.6% ® of Pipeline Slols
L1 Bound ~: 0.7% * of Clockticks
L2 Bound “: 5.6% of Clockticks
L3 Bound : 31.9% ™ of Clockticks
Contested Accesses 0.0% of Clockticks
Data Sharing —: 0.0% of Clockticks
L3 Latency 100.0% M of Clockticks
SQ Full = 0.0% [ of Clockticks
DRAM Bound ~: 3.0% of Clockticks
Memory Bandwidth —: 26.9% of Clockticks
Memory Latency : 59.5% of Clockticks
Local DRAM - 36.6%0 of Clockticks
Remote DRAM ~: 6.5% of Clockticks
Remote Cache 0.0% of Clockticks
Store Bound 1.2% of Clockticks
Core Bound 25.3% [ of Pipeline Slots
Retiring : 19.6% of Pipeline Slots
Total Thread Count: 73
Paused Time : 0s

22 SREFTTO7 7L (multiply3)

AVNAS—DEBLICE T 35IE. RBELICEIZIEREEZSRLTUIZE L,
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LAT>>— BN SALR23) IE. LATYS—DIFCACH L2 77ERICEAETZHD T, EOIE
50 ~ 100 HAUILD LLC Evhk « LATYI—THBEERLTVWET, REBEBIALTTY - H41TT5
L (B 24) TlE. T—E2DIFCAEHO—HIL DRAM D55 &AESN. 1> TIL° QPl bS5 T1 v ohhHhEn
ICBRTIZCEDDDDET, CNTHEEL AVTIVL IR H—=FI » ST F)— (1> TI° MKL) DfEHE
ETHEEDRELE (dgemm) DN T+ =TV AUTIERVEEAD. COTHTFAITIE. BRED/NT+—<
VANESNBZTLELEDS (B 25), COIENCRBILELTTEZZCIE. ZIUDUILATOvIINELS
IZL. B2ICNUMATIRICT A T, mIEHNBNTA—I %R 3 B 26 ICRLFT,

Latency Histogram
This histogram shows a distribution of loads per latency (in cycles).

1.2e+9

Loads

Te+8

Be+8 4

Ge+8 -

de4+8

2e+8 4

23 LAFY>— - EZRTTL (multiply3)

QUowoeCQe 88 a4 aBs
72.0]
E packa... 36.07

72.0]
packa... 36.07

3.8]
& packag... 1.97

3.8]
packag... 1.97

‘QPI Bandwidth, GB/sec DRAM Bandwidth, GB/sec

24 HBHBEZALTAY - X1 T2 54 (multiply3)

AV Z—ORELICET 25 Id. RBLICBETZIEFEEBRLTILT L,
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$./matrix.mkl
Threads #: 72 requested OpenMP threads

Matrix size: 9216

Using multiply kernel: multiply5
Freq = 2.799980 GHz

Execution time = 2.897 seconds
MFLOPS: 540032.936 mflops

25 > FIL° MKL RX—2Z®D multiply5 D/ T4 =T X

ALY 1THFR (F2) DP FLOPS (GFLOPS/ #)
4 104.8 14
8 60.1 25
16 31.3 49
36 17.85 87
72 HT 12.08 128

R 3. BEORBLEER L matrix3 D/8T74+—<>X (36 I, 1> T )L Xeon® 7Ot wH— E5-2697 v4. 2 V7w @ 2300MHz)

BLOG HIGHLIGHTS

Al HRERBELTIILOHICIRNECL

>

ATHBEDREREMEIE. D<ED 1950 FHNSHRADBBENZRIUTTCER L, IVEa—42—H
FEHLIEDEMLT /00 —DRIEANCRDII T, —fiRIBEBEDRRADEOEED EIFELT,
BENRURIZB8OTITBREEZEHS LD, AN— VT A TEABFEICRDZZEDNTILOESLE

IH? Al EZDRJREMICT TRIBRIXZOBTEDORICEDLD LD, DL Al BRABIKTZEE
CAICEDRBUAREONDFE Lo BAREBELT. RLIIMAZEIRITLELOIN? COEEETIEZ. Al OEK
ICDWTCEBAL. 18IV —ILZ Y —XZBNALET,

COREDHEIIITHES (REF) TTEICENET, >

AVNAS—DORBELICEIT 25 #IE. RELICBIT 2 EIRFEEZBRLTILTIL,
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NTA=IVR* ATr—3JEYT1—

14
12
10
8 matrix1
- 18
b
matrix2
4 matrix3
2
0
0 10 20 30 40 50 60 70 80
ALy F#

20 1THIEmBAVFIY—IDHER

RT—=ZE8 ) Fq— 5T E@ESIE:
e matrix3 I&. Fvwia - TJOvE IICLDBENARRT—SE ) To—%BITVWET, Z0H. 7))L
ALYR e N=23 Vg1 —TRELIDDIERICEITTEED
o AL YRMAYIBEOTHESELARBET. matrix3 IFIBEN AT —SE T4 —YIEIFBL T, /\T/N—R
LyFaoFd#8MLTH. 27— 7IdmbELEE A

FEH

—EEDXE— « FOER - XE—2lE. CPU X7 O7—F T2 Fv—D&IRICED. WHT7T)r—>3>
ICBEWTRT = T1—%IHIF TVWBELDICRZAZHD B LNEFFA. CNODFHEIRZEBETBICIE. T—H
DFFEPRIC CPU Ab—I)LZ5|F T T —XEINEREITIHEN DD E I, 7> 7I)L° VTune™ Amplifier
XE DXAE)— TR - 7O7 7\ %ZFBITZET. BODASELEZS|ISRIIT XTIV
BIEDES (CPU 270vI#). TP EEINTVSFvyoa - HITSITFLDLANL, T—H-F T
JRDBDETEEILET VROV - A—RZHFITEENTEXS, COBRIE. 7IDAUVILEREL.
XE—= + TOER N RHETDDICERIIDTLLD,

AVNAS—DORBELICEIT 25 #IE. RELICBIT 2 EIRFEEZBRLTILTIL,
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Al R
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