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Measure a set of metrics to identify memory access related issues
i (for example, specific for NUMA architectures). This analysis type is
4 Basic Hotspots based on the hardware event-based sampling collection. Learn more
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- CElapsed Time : 50.016

CPU Time 291.0555
<) Mamory Bound
The meetric value i high. This can indica ¢ the signaficant fraction af execution pipeline slots could be stalled due to
demand memory load and stores. Use VTune Amplifier XE Memory Access analysis to have the metric breakdown by
miemary hierarchy, memory bandwidth information, correlation by memory objects.

L1 Baisnd “: 0219

This metric shows how often machine was stalled without missing the L1 data cache. The L1 cache typically has the
shortest latency. However, in certasn cases like laads blocked on older stares, a load might suffer a high latency even
though it is being satisfied by the L1.

L2 Bownd 3 0000
L3 Bawnd “: 0B
DRAM Bound : o210

This metric shows how often CPU was stalled on the main memory (DRAM). Caching typically improves the latency

and noreases performance.

Other: 0.0%
Loads: 332,330,996,990
CEorpa: 15 185 587 778
LLC Miss Count ~: 125,757,545
Aversge Latency [cycles] 19
Tatal Thiead Count: 12
Paused Thme : o5
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ATV 2: ROD ST AT —DEEZRAET S

[Bottom-Up (RELTw ] 2TICHIDEXT (K 6) sFill=mEsR L £ 95

Grouping: | Function / Memory Object / Allocation Stack

Memory Bound B8 &
| -] LLE Average
Function f Memary Object [ Allocation Stack | CPU Time L1 L? L3  DRAM Stores | Miss Latency
Bound Bound Bound Bound Count | (cycles)
*linear_regression_pthread 290.742sf) 0219 o000 007 0210 332,03... 39,07... 123,00... 19 lre
¥ [Qutside any known module] 0.279s] 0173 0.000 0.055 0.193 285,00... 105,0... 2,750,...
* 10 _vfscanf [1] lib
F funci0x48l9a i} lib
FLEVEL_BASE:LinuxProcMapsReader:Parsel | 0 pir
* FunciOxaedfo | 0 lib
FFUnc@Ox 538667 I 0 lib
* dl_relocate_object | 0 Id-
*  new exitfn | (] lib
Selected 1 row(s): 0.001s  0.000 0.000 0.000 0.000 0 0 0
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linear_regression_pthread B DITE BT D . TV A LI XTY—-A TV oA O— R

JBICRARSNET (B 7).
Grouping: | Function / Memory Object f Allocation Stack | =] A =
Memory Bound a2 i)
B LLE Average
Function f Memory Object / AllocationStack | CPU Time L1 L2 L3 DRaM | Loa.= |Stores Miss Latency
Bound | Bound | Bound | Bound Count (cycles)
Tlinear_regression_pthread 2o0.742s 0219 o000 0017 0.210 332,03... 39,07... 123.00... 19 lre
| stddefineshsz(si2e) | | | | | [121896./3829.. 250015| __ 4allre
*[stack] B7,120.. 769.0... o 8 lre
*linear_regression_pthread.c:118 (517 MB) 25,930... 121,50... 11 lre
* [Unknown] 15,00... 1.250,.. lre
k [Outside any known module] 0.275s| 0173 0.000 0.055 0.193 285,00... 105.0... 2,750....
* O viscanf i} lit
* Func@0x4E8F9a0 4] liky
*LEVEL_BASE:LinuxProcMapsReader::Parsel | i ] pir
* Fuirwe e aadFn | n lik
Selected 1 row(s): 218,96... 38,29... 250,015 44 .
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num threads = num procs;

printf{"Linear Regression P-Threads: Running...\n"):
POINT T *points = (POINT T=)fdata;

long long n = (long long) finfo.st size / sizeof(POINT T):

req units = n / num threads;
tid args = (lreg args *)CALLOC(sizeof(lreg args), num procs}):

8 v—zofuBd

CORFTIF num_procs XL RET EID B THONTAEERIL lreg_args T,
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typedef struct

{
pthread_t tid;
POINT_T *points;
int num_elems;
long long SX;
long long SY;
long long 5SXX;
long long SYY;
long long SXv:

} lreg_args;

2L RIFRDESIC lreg_args B&ERICT VAL TWVWET,

// ADD UP RESULTS

for (i = 0; 1 < args->num_elems; i++)

{
[/ [Compute SX, SY¥, SYY, SKXX, SXKY
args->SX += args->points[i].x;
args->SXX += args->points[i].x*args-=points[i].x;
args->sY += args->points[i].y;
args-»>sYY += args->points[i].y*args->points[i].vy;
args->SXY += args->points[i].x*args-=points[i].y;

}

BALYRIE(EI O LZDBERICTITZLALTWRT=OH. T4 RS T7 )V TEEZSNET,

2TYT 3 THINR T PRI BLSICT—REZEETS
THINR -z T TIEBE ALYRDERDF vy adaM N7 7RI 2L NTa>00 %8
M2 CRBICEF#FTEET,

RDEDSI. lreg_args #8IG1KIC char pad[80] 7 —JLRZEMLFT,

typedef struct

{
char pad[88];
pthread_t tid;
POINT_T *points;
int num_elems;
long long SX;
long long 5Y;
long long SXX;
long long SYY;
long long SXY;

} lreg_args;r
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Elapsed Time : 12.764s

CPU Time 98.007s
Mamory Bound : 21.1%

The metric value is high. This can indicate that the significant fraction of execution pipeline slots could be
stalled due to demand memory load and stores. Use VTune Amplifier XE Memory Access analysis to have
the metric breakdown by memory hierarchy, memory bandwidth information, correlation by memory

objects.
L1 Bound 0.005
L2 Bound 0.000
L3 Bound 0.000
DRAM Bound : 0.168

This metric shows how often CPU was stalled on the main memory (DRAM). Caching typically improves
the latency and increases performance.

Other: 4.2%
Loads: 413,866,241,595
Stores: 48,737,731,055

9 mmEmm
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Z Tl OpenMP* = L CMEFt SN 7Bl 78 Triad (FBAVER) 7 U r—>a>k&. 7a7 Ly
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MH™ICO—RERLE,

stacic double al[N] :
sracic double b[HN] 2
static double c[H]:

void doTrisd{double x)
{
Fpragma omp parallel for
for (int i = 0; 1 < N: i++)
afi] = b[1] + x¥*c[i]:
H

int mainl() {

for (int i = 0; i < N: ++1i)

{
afi] =
b[i] =
cfi] =
]
for (int n = 0} n < NTINES: ++n)
i
daTriad( bz
]
return

B B25 = AIER1E L. "omp parallel for" ZEH Y 2 Triad BEEEEOHE L £ 95
2T T 1 XEBV =T OB ERTTS

TT)Tr =23 DOXE) =TI R %EETLES, COT7 LI r—3>(d. DRAM SHIFIGEIC
KELTVWTC SR T LADFEEBEZRZARICHIABLTOWAEW. EAFREETNET (B 10)
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Elapsed Time : 12.449s
CEU Turs 635354
Memory Bound *: 456%

The et walue is high. This can indicerte that the signfSicant frsction of execution pipedne siots could be slafled dus i
demant memeny losd and sigres. Lse YTune Amgliier XE Memony Access ensbesis o heve e matns breakdown by
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Bandwacth Domain ] OFwan, GBfser 'i
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B
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“ B
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10 XEU—TOICREEMN

I —to2avilid FFBICERBANIYINZTENTVERT, RBERIIE 12.449 # T,
Memory Bound (XEU—/NT2R) XEJwoldE< FREEDN\AZ1M TN TUVET, Bandwidth
Utilization (fBIIEEAXR) e AT LIE. DRAM migEDERAEN 50 ~ 60GB/M rHIEETH S
CEZRLTHED FAETIHNEN DD £,

FDOMUCHRDX )Y IHMRIIE T,

« Average Latency (FILAT2>=) XE) =TI RIIDD T FGH 1 IILEL.
T L XEY=TIERGER 4 F17ILTTH. UE— DRAM 77t RIZIEHK 300 1 7))L D £9,

« KNL Bandwidth Estimate (KNL FHIEDHEE(E), KD > T/ Xeon Phi™ 27O vH— (BEEI—
R Knights Landing [KNL]) ETERTLIBED DT S DHRINBOWEEE, CDTFY b T+— LADEITHE
BETLTCWBIEE. D= ROXEY =TI ERED ORISR T E ST 2 DICRIIE £,
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ATw7 2. BIERERRZHETS
[Bottom-Up (RELT Y] ZTICHIDEZT (B 11) 55l =S L £,

CRCH U8 S s 2 % 4 S & 75 & % 105 15 s [ DRAMBandwidth -
4.0 w - . o] ik Totd, dBenc
package_1 ﬁ: F # Read, Gifsec
“"o F #™ wike, GBissc
lmm_p 42,7 ' OP1 Bardwidth, GB/...
2 ¥ ik Tot, Gjeac

S F # incomineg, 8...
j F #™ Qutgoing, GB...
I~ PU Time

QF1 Bardwicth, BB Jsec [RAM Bandwidth, GBfsec

11 [Bottom-Up (RELT W] 27

BA LT TZTHh 5. DRAM FIHIEN 1 DDV vk package 1 TOAERINTED. QP
(intra-socket) b= 74w I ERAK 30GB/BraWnlehohDFEd, Chid . NUMA I UICHITHH
BRI T XEU—I1F 1 20/ —RICEIDHTOEN. T—UIFERD ./ —RTHEISNTLET, C
DIHFE. —BD/—RIFO—A)L- XF)—-T7IOEXEDBHBIEFIHEL QP V> o%FABALT. T —4&
T )E—FTO—RLAITNIEAEDERE A

BLOG HIGHLIGHTS

Knights Landing (% J—F#%) £® MCDRAM (EHIEHIEXAED —) OHIE

>

REAELDA>TIL® Xeon Phi™ 27O vH — x200 H@ET 73— (BFE I — R4 Knights Landing) (C13.
KD DDR4 ICMZ T HLWXEY —-F4./OY —T#H3 MCDRAM (Multi-Channel DRAM) ¥ IE|FN 3
SEIEEDOA NNy —2 - XE)—HDEBHINTUVET, MCDRAM (&R (DDR4 @ 4 ELL EEE).

BB E (&KX 16GB) DXE!—T. Knights Landing (A1 —Fr%&) I ICEENTLEYT, MCDRAM
IE L3 Fyyia (AEU—HAR-Fyyia) @D NUMA /—R (BIDHTHREGXEU—). HBWIIE
DHRBEELTEBRETRICENTIEXT, BERBAXE)—F—RTURTLZEHFHTEIEH. VINIZT7HITT
TVr—avIilRBAE—RZERIT I CIEEETY,
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ATYT B NE—bF XE)—- 77X ZEETEILIICOA—RZEETD

MADVTYRHO—NIILAXE)—IZDAHTIELRATEILIICTI—REEBLTCVE—F-/—R-
7O RZEHETNIE. KDERICETTITBIETTY, Linux* TldE XTI —XR=JERGIDT
DL RBFICEIDETENET, FDH AT —TIEINHEETSE ./ —RTXE)—%24H1T
BT BREICEBEZHRTTE I, 8L/ —IC omp parallel for ST VX%=BMLET,

static double a[N] -
gcatic double b[N] :
static double c[N]

volid doTriad{double X)
i

#pragma omp parallel for
for {int i = 0; i < N;: i++)
a[i] = b[i] + x*c[i]:
H

int wmain{) {

fipragma omp parallel for|

for (int i = 0O; i < N; ++1i)
i
af[i] = H
b[i] = ;
c[i] = 0.0
¥
for {(int n = 0; n < NTIMES; ++n)
i
doTriad{(3.0):
}
return
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w2 DOV Y R TEREISN.QPI S T4w 213 1/3 IZHDERLT (B 13),

NUMA 7—F T F v — I 3EM R T-H. XE) =TI MO OEEBENNRETY, 7 Ur—3>
DEHLATVY—DARIVWXE =TI RERBILTRE. BH/NTF—IVAZALTEIEHT
TET,

&7 RIRE 3: XL D 1T IL° Xeon Phi™ A7 Oty —@EIFICRBELT S
XEY—BHBICEDT VT —>2a3> DN TH—IVADEIRINBDZ LB T, FTLLHT
DA >TIL® Xeon Phi™ A 7Ot v —Id. %ﬁtﬂ%ﬁmgd)%mﬁ%%ﬁﬁ'ét&) = AN AR
D MCDRAM XE —#$EBH L TULET, MCDRAM XEU—F. SEEEEZERLFT, T/ Wtk
DRAM (DDR4) XEU—HBH INTED, 9068/%’)?‘7’782?*‘—%@“0 7212 L« MCDRAM XE! —
IXBRENNIVED. TORSEZRARICESNZLDICERBTZT 2 ATV TINERETZE
NEETT,

2TV 1 XEU=TO AR ERITITS

Z DA TIE. Mantevo Suite* M miniFE* X>F<Y—7% (mantevo.org/) ZERLEd, 10T I/L°
VTune™ Amplifier XE DXE =77 XBEBEZ R AL T R FY—IZZBERTICEDEET
O771ILLIcECAARYTFI—7-DA—RIEAT)—KEFZTH DD DD E LT TS WEERKD
XE—TIEE RS T4 v 7I2720D. MCDRAM OE®BIHIRICEDF SN ESNBAEEUN HE 2=
CRLE9 (E 14)

MBENEI—KZE @
EBEHR |

ITxHATFoV T l1oT Y a—S 3 DORRE -
SRTLTAIRDFERVNER|C BIhE. NTx—I VA EEEISEN -GN SR

Tzl — = /%Eﬁ?%’(*fii'o Eclipse* iV 7hU 7+ A1 — KD+ 7)L° System
Studio for Microcontrollers |&. -1>7)L° Quark™ ¥rZO3a>cO0—2— @l T ICEETT
TSI BT I3 DR EZELED,
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14 XEU—T70tEX

27y 2: XEV—EDHTHEDHEEZRAET S

[Bottom Up (R ~L7T7w /)] E2—T [Function/Memory Object/Allocation Stack (BE%/XE!)—-F
TOTONEIDHETRE YD) FIL—TEAXE) =TI RBFFERICER T EUFEAC DX E!) —
721 Zld miniFE:CSRMatrix 72X & miniFE:Vector Z2XADA T TV TEELTWVWBSZ EHD
MO X9 (B 15)

AV S —DORBLICET 25FMIE RBLICE T 2 ERFEEBRML T T


https://software.intel.com/en-us/articles/optimization-notice#opt-jp
https://software.intel.com/en-us/articles/optimization-notice#opt-jp

< The Parallel Universe 58

{aroasping: Iimm:hm\- Ctyect Allocation Source f Allocakion hni

Moy Bound &
L] herage
Function | Memory Object Allocation Scurce | Allagation SEack CPUTIe™ 11 12 | L3 = Loty Leads Stomd
Bowned| Bound Bound Eher (rycies)

Inﬂl-tg_mntr-hl!'mﬂimm. int, ink>, mlrll!':'\l‘llcm';|121.i-lh- 0000 000G 0008 0000 0017 AN £9,080 207 130 8870131005

e, allocator h: 104 164 38,590,086 970
" g rea_alloc st oes double v allocte - __gea_cx_ sl 164 18,590,086,970
naew _sllocat or h: L4 | TH 24,T45074,235
" i e SlOC M i alloC M o G a llx  E 73 147450743235
il bt oo i L0 | 23 12,040,035 130 840,012 600
* —ge el locatorc doublesallocate __g'u_u:ux:'__,ul; 23 12,040,036 130 840012 600
new allocstor b 104 | 13 3090009570
= R R R T T ...|I.I.|x_l: 13 3,190.009 570

15 [Function/Memory Object/Allocation Stack (B#/XE— AT I NBIDH TR ZY D)) JIL—F

ISC AZYIRAUNZHD miniFE:CSRMatrix 7R T —ZDTELHBD— )L ARy IEID YT
W5 EDYTRIEDOY —XO—ROMBAERTIEY (B 16),

EEN

Loads (Memory Allocation) W

Viewing 4 lof8 B selected stack(s)
| 42.0% (28990086970 of 69040207120)

miniFEx!_ _gnu_ cox:new_ allocatercdouble>:allocate - new_allocator.h
miniFEx!__gnu_ooc:_ _alloc_traitsostd-allocatoredoubles>allocate - alloc_traits h:182

miniFE x!std-vector<double ctd-allocatarcdaubles»=_M_allocate_snd_copy<double®> - gl vectorh1224

NFEx!minFE:C SREMatrix<gouble. i ce+0ul 36 - CERMatrochppe23
miniFE x!minsFE- generate_matnix_struchurecminiFESCSRMatrincdouble, int, int>>4+0x13b - generate_matrix_structure. hppe81

miniFE.s! rarsFE: driver<double, int, int=+0x18f - driverhpp: 181
miniFE x!main+0x 881 - maincppcl 78
miniFEx!_start-+0x28 - [unknown source file]

16 xX&Zvo~R1>

CSRMatrix.hpp:93 0175271 § 5. V—AEa2—HhBIE CSRMatrix.hpp 7 7-1)LD1T 93
HBHEIDHTRIENRTINET (B 17),

A4

90 vold reserve space{unsigned nrows, unsigned ncols _par row)
91 {

92 rows . rasize{nrows) ;

893 ¥ row_offsets.resizelnrows+l) ;

G4 packed cols.reserve(nrows * ncols per row) ;

95 packed coefs.reserve(nrows * ncols _per_row) ;

17 v—xta—
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miniFE:CSRMatrix 72 X7 —ZId IR INZRN TN EBRICHRAALXE)—-TOAT—2—0U>

AZIEETT D RHMDOH B STLARIMNL OV TF—ICKDBEINFT,

template<typename Scalar,
typename LocalOrdinal,
typename GlobalOrdinal,
typename ComputeNode>
struct CSRMatrix {

typedef Scalar ScalarType;
typedef LocalOrdinal LocalOrdinalType;
typedef GlobalOrdinal GlobalOrdinalType;
typedef ComputeNode ComputeNodeType ;

bool has local indices;
std: :vector<GlobalOrdinal> rows; -

std: :vector<LocalOrdinal> row offsets;

std: :vector<LocalOrdinal> row:offsets_gxternal;
std: :vector<GlobalOrdinal> packed cols;

std: :vector<Scalar> packed coefs;
LocalOrdinal num_cols;
ComputeNodeé& compute_node;

ATy 3 BEHEXE)—ZFRALTATO I ZEIDETS

memkind Z-173!J— API (https://github.com/memkind/memkind) Z#] A L T.
miniFE:CSRMatrix & miniFE:Vector 7—4& + #7227 % MCDRAM XEU—IZBHL X,
hbwmalloc.h ANy —T71)LIZ. MCDRAM (BFIFIE) XE—TSTLARIMNLIOVTF—D/INTX—
A2—{LIEA IS hbwmalloc:hbwmalloc_allocator 75 XDERE#IRHELFT,

CC—_C“H:\ ;k@cﬁ'}t:] - F%Egbi—a_o

#include “/opt/mk—O.3.0/include/hbwmalloc.h”

template<typename Scalar,
typename LocalOrdinal,
typename GlobalOrdinal,
typename ComputeNode>
struct CSRMatrix ({

typedef Scalar ScalarType;
typedef LocalOrdinal LocalOrdinalType;
typedef GlobalOrdinal GlobalOrdinalType;
typedef ComputeNode ComputeNodeType ;

bool has local_indices;

std: :vector<GlobalOrdinal, hbwmalloc::hbwmalloc_allocator<GlobalOrdinal> > rows;

std: :vector<LocalOrdinal, hbwmalloc::hbwmalloc_allocator<GlobalOrdinal> > row_offsets;
std: :vector<LocalOrdinal, hbwmalloc::hbwmalloc_allocator<GlobalOrdinal> > row_offsets_

external;
std: :vector<GlobalOrdinal, hbwmalloc::hbwmalloc allocator<GlobalOrdinal> > packed cols;
std: :vector<Scalar, hbwmalloc::hbwmalloc allocator<GlobalOrdinal> > packed coefs;
LocalOrdinal num_cols;
ComputeNodeé& compute_ node;
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ZELIY—XO—REUEIILRL T XE =T U A EBERITI 5 L. miniFE:CSRMatrix &
miniFE:Vector 7 —& 472 7AD" memkind 217> —® hbwmalloc:hbwmalloc_allocator
IIRNCE>TERIN TV ZEA DD ET (B 18),

facugung lFunrhnn | Mermony Ctject Allocation Source | Allo stion St "I.

Masrmery Botnd &
DEAM Bownd = Average
Function § Memory Obgect Allocation Source § Alboration Stack EFU Time L1 L2 L3 [ Latemcy Losads Stores
Bound Bound Bound| Memory | Memory | Other | o)
Bandwidth | Latency
[.u-.-..rr..rg. sodwe<mniFE; CSRMaMic cdouble, in_ intx>, priniFE: """I 104 ﬁﬂ-ii- 0,011 0000 0.013 1000 G000 0015 75 68,645705935 ATI0131095
bdremialioc bu143 171 32.60:0.097.800
hitvsrmallo - hbrmasl o ol b s o< doislde > albbcate - __ghu 171 32,600,097 800
hrarmialioc 143 49 21,790,065,370
hitamalloc: :hbwimalles _sllocator<ints allocate + g _CxH 49 21,790,065,3170
htrermialioc o143 23 11,020,033,060 B42.012, 630
hibssmallo:: :hbsrmallo: sl locstor< doukble > albocate © __gnu 23 11,030,033,060 B42012530
hirvmialior o183 7 3,125,009, 335
hbwmalloc:hbwmallo: _sllocabor<int>atlocate - __gnu_ckx 7 3,135,009.37%

18 XEU—TFIwREE

2ATVT 4 ROFI—DVEBERITIS

ZELIN=3 DR FI—0%1>T)L® Xeon Phi™ IOt v — D MCDRAM XE!)—%
FMALTETITDE KD DRAM XEY —IZFHIBEEDEWVWT —2%EIDHTEZF D FILN—23
CDIFIF 4 BERICEDELT.

[vtune@nntvtune46 srcl$ /usr/bin/time /tmp/miniFE-2.0 openmp ref ORIG/src/miniFE.x.sh
MiniFE Mini-App, OpenMP Peer Implementation
Creating OpenMP Thread Pool...
Counted: 12 threads.
Running MiniFE Mini-App...
creating/filling mesh...0.197327s, total time: 0.197329
generating matrix structure...13.5858s, total time: 13.7832
assembling FE data...13.3513s, total time: 27.1345
imposing Dirichlet BC...2.61192s, total time: 29.7464
imposing Dirichlet BC...1.11535s, total time: 30.8617
making matrix indices local...1.19209e-06s, total time: 30.8617
Starting CG solver ...
Initial Residual = 201.001
Iteration = 20 Residual = 0.0609161

Iteration = 200 Residual = 0.00112011

Final Resid Norm: 0.00112011

2671.76user 9.53system 3:55.02elapsed 1140%CPU (Oavgtext+0avgdata 1511308maxresident)
kOinputs+8outputs (Omajor+496l4minor)pagefaults Oswaps

[vtune@nntvtune46 srcl$ /usr/bin/time /tmp/miniFE-2.0 openmp ref KNL/src/miniFE.x.sh
MiniFE Mini-App, OpenMP Peer Implementation
Creating OpenMP Thread Pool...
Counted: 12 threads.
Running MiniFE Mini-App...
creating/filling mesh...0.198685s, total time: 0.198686
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generating matrix structure...13.9371ls, total time: 14.1358
assembling FE data...13.1823s, total time: 27.3181

imposing Dirichlet BC...2.51502s, total time: 29.8331
imposing Dirichlet BC...1.10896s, total time: 30.942

making matrix indices local...9.53674e-07s, total time: 30.942

Starting CG solver ...

Initial Residual = 201.001

Iteration = 20 Residual = 0.0609161

Iteration = 200 Residual = 0.00112011
Final Resid Norm: 0.00112011

475.87user 2.09system 0:52.25elapsed 914%CPU (Oavgtext+0Oavgdata 2598752maxresident)
kOinputs+8outputs (Omajor+23143minor)pagefaults Oswaps

ZOFE FIIEMKFEO D — R &BFO1>TI)L® Xeon Phi™ 20Ot wvt— oY b T4+ — LT
FARIBEZ MCDRAM XE—|CFIBBEOSWVWT —4 % BT 5 THaNES . memkind
A7) —%FMBTBEC TEFDIEEABHEICITOENTIBCEZRLTVETD,
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RKEDE—F XE)—-TOEREEE NUMA BBEZEH T3 HE%HBAL. #FENS5D)E—KTY
T REHBRTZETT ST —23>DONNTI4—<X R E 2 BALELE L.

REBIC.RFTID>TIL® Xeon Phi™ 27Oty —FSvh T4 — LATHBAAIREXEY—-T2./0
D= CkDFENESNB I~ REEERET LT AYFI— 07U —2av% 4 52K~
Ry T TEBeERLELT
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