@ _‘ HauuoHanbHbIN uccneaoBatenbCcKum yHusepcutetr « MUIT»
| M M 3 I MHCTUTYT MHTEerpanbHOM 3N1eKTPOHUKM (rpynna IH-14M, kad. MKUMC)

KOMMNbOTEPHbIE TEXHONOTUM B HAYYHbIX
Mccnea0BaHUAX

ti /‘u’ulumeslPhilDr'ive_EHSfTestDeCTf'snv_pnst;I. ([/; ] -, CeM M H a p N(_) 3

. paths.txt

]

X

o (]
echo ’ ‘ level e $DEBUG_LEVEL' . tcl-. .tk ..

echo

B TG SP.0UT -/ B TeKcToBble U BHApPHbIE AaHHbIE.
cp $LOW_SNP_OUT ./ o o
NocTpoeHue BbluMCNEHUU

cp $GERM_SNP_OUT ./

if [ $DEBUG_LEVEL

then

echo ${SCR
S{LOW_!

${D_BAM_FILE} ${G

fi




W bynax 4.A. KomnbloTepHble TeXHONOMMU B HaYYHbIX UCCAeA0BaHMAX

_ . Cnanpg 2 n3 30
NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUMCAEHU

Cnocobbl npeacrasneHnn aaHHbIX B painnax

TeKcToBble buHapHblie
(ASCII) (ABOWYHbIE)




W bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX

_ . Cnang 3 n3 30
NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUMCAEHU

3anucb TEKCTOBbIX AaHHbIX (Ha npumepe A3biKka C++)

##include <fstream>
using namespace std;

#define ARRAY_SIZE 10

int main() {
int mas[ARRAY_SIZE];
for (int 1 = @; 1 < ARRAY_SIZE; ++i)
mas[i] = 1i;

fstream file txt("data.txt", ios::out);

for (int i = @; 1 < ARRAY_SIZE; ++i)
file txt << mas[i] << " ";

file txt.close();

view data.bet - Far 2.0.4774 x64

return @‘; B 1 23 A56 789




= bynax [.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX

_ . Cnang 4 n3 30
NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUMCAEHU

3anucb 6MHapHbIX AaHHbIX (Ha Npumepe A3bika C++)

##include <fstream>
using namespace std;

#define ARRAY_SIZE 10

int main() {
int mas[ARRAY_SIZE];
for (int 1 = @; 1 < ARRAY_SIZE; ++i)
mas[i] = 1i;

fstream file bin("data.bin", ios::out | ios::binary);
file bin.write((char *)&mas, sizeof(int)*ARRAY SIZE);
file bin.close();

view data.bin - Far 2.0.4774 x64

return 0;




W bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX

_ . Cnang 513 30
NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

YTO MMeHHO XpaHuTca B 6MHapHOMmM Buae?

3 4 5 6 7 8 9 A B C| D E F
v . & | A ® O
3 4 5 6 7 g 9 | 10| 11| 12 | 13 | 14 | 18
_ T L]l =]« | * ¥
19 | 20| 21 | 22 |23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
! # $ % ! { ) x + 5 = 5 /
view data.bin - Far 3 774 %6 35 | 26 | 37 | 38 [ 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47
3 4 5 6 7 8 9 s < = > 2?

51 5z 53 54 58 1) 57 58 59 &0 &l 62 63

67 68 69 70 71 7z 73 74 75 76 77 78 79

83 84 85 86 87 88 89 S0 9l 9z 93 94 95

c d e f h i ] k Il {m | n 0
99 | 100 | 101 (10Z | 103 | 104 | 105 | 106 ( 107 | 108 | 109 | 110 | 111
s|t|lu|v|w|x|yl|lz]|{|I||n|~1|0O

115 | 116 | 117 | 118 (119 | 120 | 121 ( 122 | 123 | 124 | 125 | 126 | 127

131 | 132 | 133 | 134 [ 135 | 136 | 137 ( 138 | 139 | 140 | 141 | 14Z | 143

147 | 148 | 149 | 150 | 151 ( 152 | 183 | 154 | 155 | 156 | 157 | 1588 | 159

riale|x|[3|wumw|n|k|n|mMm|[uH|[o]|n
163 | 164 | 165 | 166 | 167 | 168 [ 169 | 170 | 171 | 172 | 173 | 174 | 175

REAEAEARAEAEARAEABARAEGAE
179 | 180 | 181 | 182 (183 | 184 | 185 ( 186 | 187 | 188 | 189 | 190 | 191
A EARARARAEAEIRAREAE:

195 | 196 | 197 | 198 | 199 | 200 | 201 | 202 | Z03 | 204 | 205 | 206 | 207

211 | 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220 | 221 | 222 | 223

227 | 228 | 229 | 230 | 231 | 232 | 233 z§§ 235 | 236 | 237 | 238 | 239

243 | Z44 | 245 | 246 | 247 | 248 | 249 | 250 | 251 | 252 | 253 | 254 | 255




= bynax [.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX

. Cnang 6 n3 30
NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUMCAEHU

MpenmyLecTBo UCNOIb30BaHUA BMHAPHbIX AaHHbIX (3)

TekcToBble gaHHble (pann 3aHumaeT 20 6ainT)
view data.bet - Far 3.0.4774 x64

8123456789
BuHapHble gaHHble (batin 3aHMmaet 40 6aitT) — 10 umncen
ot 0
7 10
10 ymncen

BuHapHble gaHHble (bainn 3aHMmaeT 40 6anT) oT 10000




bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX
NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

TeKcTtoBble U 6MHapHble gaHHble B CAIMP (1)

File View Plot Trace Tools Help

- IEREEEEIET

=== Generated by: Symica

=== Generated for: SymSpice

simulator lang=local

parameters

RO nl1_2 n2_1 resistor r=1000
C0 n2_1 gnd capacitor c=1e-012

=== Title: "F:\Symica‘Libs\Schemes\Schemes\simulation\RC_net\netlistSchemes.net"
== D 2009-2014 Symica. All rights reserved. (www.symica.com)

==* Generated on: Wed Feb 20 13:49:32 2019

R R R R R R R R R R R R R N A AR F XX FT R EF R EER

W0 nl1_2 gnd vsource type=pulse val0=0 vall=5 delay=5e-009 period=2e-008 rise=1e-0



Qé@

bynax A.A.
UHctutyT UHIN, MUIT.

KomnbloTepHble TEXHOOTMK B Hay4YHbIX UCCNe0BaHUAX
CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

TeKcTtoBble U 6MHapHble gaHHble B CAIMP (2)

view netlistSchemes.apb - Far 3.0.4774 x64

APB213A-=®h6d{ )= i) ) ] AAAAAAAA>Y AAAAAAAAXA
[A AAAAAAAA)Y AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAa°a8(0 & & o  SymSpice + time & s HIjmT4Yz >0 %

Il Temperature (TEMP) = 27.000000 I Temperature (TNOM) = 27.000000 - lo
cal inaccuracy o 0.010000 . reltol o 0 .001000 i Acceleration level § W

ithout acceleration V¥ ¥ v @ voltage ® V ® Is ¢ nl 2

+ nl 2 J B voltage ® V @ + n2l+ n2l1l
0 &) &) &) o] voltage ® V @ J @ 0 o % ) @ @ @

*Xa $XA W JSHUA | n=LOar §Ke>#XlIC M >aA: b<E) > : hOBRyS >EX’ ~b5>
] ad3-55tbpI9~c5>-FXZm!6>HKOYRI65F €u:»7>30[ U7 BoeYem8>el | 2un9>aA:baE9>+ b/K»:>ubil ]™:>
m"bmT>; >1ir *Md#<>eil@ey=>x,,0" -%>>P8 }é+=@> /™pTMEA>Wh-4bIB>h" (+; $C>IbinefD>EybNewAE> . ablyPIG>
I-F3TI>oWI™GyL>Z43IevP>«L&nd. Q>qOnpoKQ>+ns@8TQ>eHNMHNQ >0\ lbMeR >10CO ; M@R >+ " >FgbR> w-$-HR>
BLA°ZIR>iz3p > yR W I <o ?S>bI? RS >8bmak®T>WnkIsT>h™ Jy - pT>63010aU >4k rjEV>yor6TaV>#$ IWbCWS>
alpb>xX>I- -JTtZ>IIjnTYZ>n0P—0cZs>. ‘WhHTH[ >XxrAwl[> a0=_I[>IL?YYk[>13a-Ac\>E" n+§-\>pulbk»c\>
a31L$H\>! 2%, c\>BI4-10] >Aib=lllp] >Nm,EY" *>LAIA] | “>upSe-<7_ >¥« 76K >HS==eQ” >§™r0+" >llzbk¥ a>
)97 | %b>h+eHScombul\ ) he>3z€K6Re >hHXTI<jesull=3c> JluacpesuillF=@ac>f< I/ sd>weh#v<d>+(MMIcd>
POEYN’ d>G$™ ‘oMd>ieB?Kad> ebl” i?e>s¥%Reb€e>hq0 NIe><H~r0AT>IBuSXef >NIkONQe>§BOKR h>BrvsA(h>
Atp™.3h>>WaP=EHh>« IVIA[h>e9ahevh>i 10,Q>h>v0-e1Th>enbikBh>E8u{Ch>TGEAMBmh><«volY®is>bar ; 101>
K!1861*1>KI0*6 i>..0" -gii>N-\#tn=j>323ad0j>€da5(Yj> j#u60k>jD:, [vk>8l02rtel>i‘ebilN>eas Hlm>
HCUwn>Ed=lwen>3\eXi8n>TuEa,, [n>Uyylb | n>9...5%mn>-n$6Q-n>#u€} 7on>be ? (2Un>\oms F+un>ja2ujLo>
YIp- Ko>:;KOK~o>™YOKr - o>p®h¥wuo>Kbuk<wp>Ll) | EDIp>B’u-1zp>&>:989p>,,4\I2 q>,-b-acq>ng3tirqg>
1 2 3 il 5 6 7 8 9 10

Cnanpg 8 us 30




W bynax 4.A. KomnbloTepHble TeXHONOMMU B HaYYHbIX UCCAeA0BaHMAX

_ . Cnanpg 9 n3 30
NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUMCAEHU

TeKcTtoBble U 6MHapHble gaHHble B CAIMP (3)

T Ve Paoe AR chy ARErbOLes - Options’: Hel As example, lets draw the outline of an AND gate. The path data is:
CRB& $¢ o=mE 1
(a M 100,108 L 5ee,1ee C 700,100 820e,275 368,480
KeSeitN ‘f C 800,525 700,780 506,768 L 160,780 z
Al
Y é‘::. |
- . , And a complete schematic:
o !
s g”" _,,%R‘ / INGVA It '
i 20n :%‘-6 v 28888705 1
L2 = Q3 \
R1 : ~ | H3ieee-1-10220108 -1 -16
180% -}——{'OJ_L §°z< 24401 [IY N S— T | n 100,100
' ST = | L 580,160
c2 a1 ? el = — ol | C 76e,1ee 80,275 300,468
b— - ~@>’”“°' o - © C 800,525 708,708 588,780
0.01F -ooJ—F ooaf'F .
: | ) .04 L 168,780
u > - - Q“_‘ IN44AO )
c1 ! Z
RS
FW 2.
Souts , —< baxOvl
o LOHINNG OE TECTOR ‘ The resulting path (with control points drawn on to illustrate their positions) is shown here:
FLEL lightreng sch REveon. 1,00 i
pAGE 1 oF 1 orawn Byl techman@dngoblenelau |1 [
LS
Pick | Stroke | Menu/Cance!  Grid(100, S00) Select Mode
L ]
[ ]




bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX Cnaiig 10 13 30
' NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

TeKcToBble n 6UMHapHble aaHHble B CAIP (4)

B C:\Users\TopGun\netlist.csdf - Notepad++ — O
view lab_3.trl) - Far 3.0.4774 x64 : . : :
File Edit Search E'EW_ Encoding  Lan B C:\Users\TopGun\netlist.nut - Notepad++ = O
HEADER o @ e IlEhl | File Edit Search View Encoding Language Settings Macre Bun Plugins  Window F X
H rnetlist sp L_'Jnetlist.csdftﬂl a B 3 g |§]| | | #h Ly | S | =) r_'_'_| = EE FlaE = | (#] [bo]
E :I;URI:E=' SYMSPICE' B netlist sp lEnetIist.u:sdf [ netlist.nut E3 l
3 TITLE='"* # file nmame: C: 1 ITitlE: S/ Generated for: SymSpice ..a.
4 SUBTITLE="" 2 Date: T7:40:14 PM, Sat Sep 285, 2015
5 TIME='"1%:3%:10" DATE='23 H Flotname: Transient &malysis "traml': time = (0.5 -> 1l.e-0%9s3)
& AMALYSIS='TR' TEMPERATUR 4 Flags: real
7 COMPLEXVALUES="'NC' FORMA 3 Ho. Variables: 4
AT DOUBLE PROI ©  XBEGIN=' 0.000000=+000" & HNo. Points: 50
h" % HNODES=' 3 T YVariables:
10 #N 'v(l)' 'w(2)' 'i(vl)" ; 0 time s
11 ) 1 1 voltage
12 #C 0.00000000e+000 10 2 2 voltage
13 —-0.00000000e+000 11 3 vl:p current
) 14 12 Values:
ACE 15 #C 2.00000000e-011 13 0 0
group” GROUP 16 -1.9959999982-005 14 0
17 15 o
1 #C 4. 00000000e-011 16 0
15 -3.995995%96e-005 17 1 2.00000000e-11
2 1§i 2.00000000e-02
rant 21 #C 6€.00000000e-011 19 1.99999998e-10
VALUE 22 -5.99955994=-005 20 -1.999999982-05
wac o w o 2 21 2 4,00000000e-11
time” 0. 24 §C 8.00000000e-011 22 4,000000002-02
25 -7.99599592e-005 g 3.59959595ge-10
26 24 -3.595599559%96e-05
27 #C 1.00000000e-010 Z5 3 6&.00000000e-11
26 6.00000000e-02
M length: 4 942 lines: 164 Ln:1 27 L ,000999942-10 v
Mi length: 3730 lines: 213 Ln:1 Col:1 Sel:0]0 Unix (LF) UTF-2 INS




;r“ bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX
M
@ NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

TeKcToBble n 6UMHapHble aaHHble B CAIP (5)

4 ChUsers\TopGun'netlist.nut - Motepad++

File Edit Search View Encoding Language Setti

= o fhg_Title: [/ Generated for: SymSpice
e = Date: 1:22:05 PM, Thu Oct 21, 2021
Plotname: DC Analysis “dcl': vin:dc = (8.V -> 5.0 V)
Flags: real
MNo. Variables: 6
illllo. Points: 501
Variables:

| netlist nut B3

5] volt W
_ 1 in voltage
< 2 out voltage
o 3 VCC voltage
1 4 vceo:p  current
2 5 vin:p current
3 Binary
@ aaa2w@9y S | 4rarwob ?,zbGRY{?, z6GR{@Naaa2d5@Y S14r §LEh 76629 7 z6GRY{@NaaalhT@Y
pId
S14Tw@b:h P, pmmmemg @l aaa L E€@Y SiIr->_ib P (xBLUN) ? 3 (xBUN ) @"aaa-19@9 SIF -y'h
S| 4™ 1#b ?BN..AE0QM? B AeQmE!las-) pt@Y s ?L3n=rPb ?T3333337M333333@anLc °@Y s1(+8 +
@ar}TE+@9 s KMmb&XJIb QN AERPUQN. AER@N A - -Atn@Y s ebw=Ryb P e, 2 ey @ hobl! Tk s®2H:WEhD
............ —q?HpJ4
=qg@!lall §rr@9 siu. pudKb P0EQN...AE POEQN...AE@ o 4y=h+@Y sl~, raheb ’pP 'P @ 1%kny@9y s3Yibu)g
pH?PIY
=pH@ulEwliS@Y sNKLEaPh PCG®9z6H? CG®Yz6HR!biuI@8@Y sP
Skrr'h PCN.AEQMPCn.. acQMEN b ERDEY sTH®°[~F PTUN (xBU?TUN (xBLU@NuwILUBNEY sX¥mufPME r¥3333337Y333
§_pJ4Y?yy
=pJ4@!ur ] tkx@9 sbrj¢¥—bh P0z6G2Y{ 202662 {@Iul'V | P»@9 si@¥cjTHR PXAEQN. W2 XABQN. Y@ x—AY @9 sa-BX]

=pJ4



: bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX
NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

TeKcToBble n 6UMHapHble aaHHble B CAIP (6)

sKMmb&XJIh

40 600 baunt 24 333 baut




: bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX
CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

UHctutyT UHIN, MUIT.
TeKcToBble n 6UMHapHble aaHHble B CAIP (8)

filename: simplel msh.da
itten by the libr

Jelaunay

+

a
e+
e

+




: bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX
NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

KaK Linux onpeaensaer tTun ¢pamna?

mc [topgun@localhost.localdomain]:fusr/share/misc A—-+ 0
i 280403/304K £

ddlFeod bosososs

LR ++“1'+++
1+ 4 [
Provessste sl

+++++++4+++4+++

i t+++++++++++++++

P Y

P Y
a

T
e R R T
I

P Y

++++D+++D+++++++

o
IR I R

I

= ++++P+td+++++5++

" = -~ -~
1.8, dE, L dEL L
o ++++U+td++++++++

P Y




= bynax [.A.
' UHctutyT UHIN, MUIT.

KomnbloTepHble TEXHOOTMK B Hay4YHbIX UCCNe0BaHUAX
CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUMCAEHU

Cnanpg 15 13 30

PacnapannennsaHue BblYMUC/IEHUN: NPOLLECCbI U MOTOKMU

MoTok — (thread, HKUTb) — 6a3oBas egnHULA
3arpysKku npoteccopa

||
[HEE

ERE:

il 1

MPOLIECC } CermeHT koaa { MPOLIECC
CermeHT AaHHbIX
l } Perucrpol {
notok 1 CTeK noTok 1
+ NOTOK 2
naeHTnduKaTop

MNOTOK 3
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bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX
NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

Kak pacnapannenusaHue peanusyerca?

CAWINDOWS\system32\cmd.exe - O X

811111111111111111111111111111111111111111111111111111181616161616101611010161000606000000000001000000000000000000060600
G00000POE0E000000PR0E0E000000DE0E0GG0000RDE0R00G0C0RROEDE00GRCDE0E0AG000RDE0RO0GACARROEDRO0GREHNE0E0GGAGRERDE0EOGBRGHE
10111111111111111111111111111111111111111111111111111111111111111111111111111111111111e66e0800801010101610101016101810101
©111111111111111111111111111111111111111111111111111111111111111111816161601111111111111111116111111111111111111181681181
300000POE0E000R00PROE0EE001110001016161010101016161016101616161116001616161610101616161610161111111111111111111111111111
111111111111111111111111111111111111111111111111111111111111111906606606000060000000000000000000000000001010101010060600
£00000POE0E00000101160810101111060160000006000000000000000000000E00000000000E0R00G0C00ROE0R001000PEO00GG00000DE0000G0G00
G00000R0E0E000000PR0E0G000000PE0E0GG0000PPEEE016111111111111111111111116161610100606000060000000000000000000000000060000
G00000P0E0E000000PROE0EE0606101110060111106000000600R00000000000E0000000000DE0R00G0000R001010101010101610101010100060600
300000POE0E000R00PR0E0R000000NE0E0GG000000E001110101016011006161010101606111111111111111111111111111111111111111111111111
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
111111111111111111111111111111111111111111111111111111111111111111111111111111811111111111111111111111111111111111111111
11111111111111111111118686111610161800111111111118116001110660111166

1111111111111111111161611111111111111111111111111111111111111111111 CAWINDOWShsystem32\cmd.exe - | X

1111111161666000000008111111111111111111111111811111111168600000000615511911010001111000000101010001616161111606011160100000011111111111111111111111111111111111111111111111111111111111111]
©080800000000000000000000000000E00000000000000808080000000000000000117111111111111111111111611100601000006060000000000000000000000000000000000P0ADADA0RERERCACA0A00060600000111111111111111111
20208000000000000000000B0EBEEEBEBERE020200000000000000000000000009011711111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111116066000000000000000000
- POEOREEAREERGEAPHERGEAE0E0AGA0E000AGA0E0E0AGA0E000AGARE00AGARE0ERA111010101016101010161010101601016101016161010161610
111001618110016001110160611106006000000000000000000000000000000000001111111111111111111111111111600006606000060000000600
POEOREEAREERGEAPHENRGEAE0EAGEREE11011016101111111006000000000000000000000000000000000000000000000000000000000000000000
PEEO11111111111111111111161016161611111116101610161016101610161060000000600000010000000000000000000000000000000000000000
POEDREEEREERREEAR1610111100010000100000000000000000000000000000000000000000000000000000000000000000000000000060000000000
POEOREEAREERGEAREERREEEEEE111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
111111111111111111111111111111111111111111111111111111111118111111111111111111111610161616101610600006000000060000000111
111111111111111111111111111006101610160160010100000000000000000111111111111111111111111111111111111111111111166060000660
POEOREEEREE0R1600000RGE0E000AGA0E000AGA0E00DAGA0E000AGA0E000AGAAE000AGARE0EE16616001111111111111111111111111111111111111
111111119860066000600060800000000000000000000000000000000000000000000010101000000000000111101610101616101111111060000660
POEOREEARHERGEAPHEDRGEAEEEAGEREE10161111000011110006111110161016101100010116101610161010000001100006000000061111111111
1111111116111111111111111111111111111111111111111111111111100861116000601111111111111116060000000000006000000060000000000
PEEEREEEREE1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
11111111111111111111111111111111111111111111111111111111111111111111111111111111/InA NPOLOMXEHHA HaxMuTe Miobyl Knasuwy




bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX Cnaiig 17 13 30
' NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

PacnapannenusaHue pacyétos B coBpemeHHoM C++

#include <thread> #include <pthread.h>
void print_0() { void *print_©O(void *args) {
for (int i = 0; i < 1000; ++1i) for (int i = 0; i < 1000; ++i)
printf("e"); printf("e");
} return NULL;
}
void print_1() {
for (int i = 0; i < 1000; ++i) void *print_1(void *args) {
printf("1"); for (int i = 0; i < 1000; ++1i)
} printf("1");
return NULL;
}
int main() {
std::thread threadl(print_0); int main() {
std::thread thread2(print_1); pthread t threadl, thread2;
threadl.join(); pthread create(&threadl, NULL, print_©, NULL);
thread2.join(); pthread create(&thread2, NULL, print_ 1, NULL);
return 0;
} pthread join(threadl, NULL);

pthread_join(thread2, NULL);

return 0;



bynax A.A.
' UHctutyT UHIN, MUIT.

KomnbloTepHble TEXHOIOTMW B HaYYHbIX UCC/Ie[0BaHNAX

CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

Cnanpg 18 13 30

PacnapannenMBaHue pacyéToB: B3aMMoAeNCTBME NOTOKOB

std::vector<int> values;

void print_0() {

for (int i = @; i < 10000; i++)

printf("0");
values.push_back(0);
}

void print_1() {

for (int i = @; i < 10000; i++)

printf("1");
values.push _back(1);
}

int main() {
thread threadl(print 0);
thread thread2(print_1);

threadl.join();
thread2.join();
return 0;

std::vector<int> values;
std: :mutex m;

void print_0() {
for (int i = @; 1 < 10000;
printf("e");
m.lock();
values.push _back(0);
m.unlock();

}

void print_1() {
for (int i = @; 1 < 10000;
printf("1");
m.lock();
values.push _back(1);
m.unlock();

i++)

i++)
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MeXxnpoueccHoe B3a MMOAEFICTBVIE

dannbl
CoobLweHnAa 1 curHanbi
CokerTbl

Pasgenaeman namaATtb
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IPC: ¢airnbl (FS change notification)

HANDLE FindFirstChangeNotificationA(

LPCSTR 1lpPathName,
BOOL bWatchSubtree,
DWORD dwNotifyFilter

[in] dwMNotifyFilter

Value

FILE_NOTIFY_CHANGE_FILE_NAME
(00000001

FILE_ NOTIFY_CHANGE_DIR_NAME
000000002

FILE_NOTIFY_CHANGE_ATTRIBUTES
000000004

FILE_ NOTIFY_CHANGE_SIZE
000000008

FILE_NOTIFY_CHANGE_LAST_WRITE
(00000010

FILE_NOTIFY_CHANGE_SECURITY
(00000100

3aro/n10BOYHbIN pann:

The filter conditions that satisfy a change notification wait. This parameter can be one or more of the following values.

Meaning

Any file name change in the watched directory or subtree causes a change notification
wait operation to return. Changes include renaming, creating, or deleting a file name.

Any directory-name change in the watched directory or subtree causes a change
notification wait operation to return. Changes include creating or deleting a directory.

Any attribute change in the watched directory or subtree causes a change notification
wait operation to return.

Any file-size change in the watched directory or subtree causes a change notification
wait operation to return. The operating system detects a change in file size only when
the file is written to the disk. For operating systems that use extensive caching,
detection occurs only when the cache is sufficiently flushed.

Any change to the last write-time of files in the watched directory or subtree causes a
change notification wait operation to return. The operating system detects a change
to the last write-time only when the file is written to the disk. For operating systems
that use extensive caching, detection occurs only when the cache is sufficiently
flushed.

Any security-descripter change in the watched directory or subtree causes a change
notification wait operation to return.

fileapi.h
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IPC: coobweHusa (signals, messages)

wchar_t str[] = L"NKMMC pynut!";
HWND hWindow = FindWindow(nullptr, L"KanbkynaTtop");

if (nullptr != hWindow)
SendMessage(hWindow, WM SETTEXT, @, (LPARAM)str);

IE E=nEen )

Bua [paeka Cnpaeka

[

| MKAMC pyaut! C=AEET X

Bua [paeka Cnpaeka

@ Ipagycst ) Pagwanu (C) Tpagw

Inv In

sinh

OKOHHaA npoueaypa

@ Mpagyesl () Pagwadel () Tpagel | | MC || MR || MS || M= M-

cosh

-~ Inv || In ( ] — || cE C = v

Exp Int || sinh || sin x n! 7 2 9 / %

dms | | cosh || cos x¥ || ¥x 4 5 G % 1/x

[NMporpamma

n ||tanh||tan || 2° || Fx || 1 2 3 -

FE || Exp || Mod || log || 10¥ 0 . +
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IPC: cokertbl (sockets)

Wood o=l oW R

R R R e N e el e e e e e =
P T IO CE T I - T R TRy iy

import os
import socket

SOCKET_FILE = './echo.socket'

if os.path.exists({50CKET_FILE):
os.remove(SOCKET_FILE)

print("OTkpoisaem UNIX cokeT...")

server = socket.socket(socket.AF_UNIX, socket.S0CK_DGRAM)

server.bind{S0CKET_FILE)

print{"Cnywasm..."}
while True:
datagram = server.recv(1824)
if not datagram:
break
else:
print("-" * 28)
print(datagram)
if b"DOMNE" == datagram:
break
primt("-" * 28)
print("Buknouenue. .. ")
server.close()
os.remove(SOCKET_FILE)
print("Bunonneno™)

WO s @ R e

I T T o T e O e e S
o T N e Y A T = S T Ty YRy Py Sy -1

https://lecturesnet.readthedocs.io/net/low-level/ipc/socket/unix.html

import os
import socket

SOCKET_FILE = './echo.socket’

print(“Nogknuyerune...")
if os.path.exists(SOCKET_FILE):

client = socket.socket(socket.AF_UNIX, socket.SOCK_DGRAM)

client.connect{SOCKET_FILE)
print(“BeinonHexo. ™)
print("Ctrl-C 4Tobw BRIATH."™)

print(“OTnpaesTe ‘DONE' 4TobB BHKAWMUTE cepeEep.’™)

while True:
try:

®x = input("> ") # for py2 use raw_input

if """ ol= x:

print("OTNPABNEHD: ¥s“ % x)
client.send(x.encode( "utf-8'))

if "DOME" == x:

print( "Boixnmoyenue. ")

break

except KeyboardInterrupt as k:

print( " BuknousHne. ™)
break
client.close()
else:
print(“He mory coegwHuTeCAl™)
print(“Bunonnexo™)



W bynax [.A. KomnbloTepHble TEXHOOTMK B Hay4YHbIX UCCNe0BaHUAX Cnaiig 23 n3 30
' NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUMCAEHU

IPC: pasgensaeman namartb (shared memory) (1)

[dvanasoH [dvanas3oH
aapecos NamATH aApecosB NamMATH
npoueccal npouecca?2

0x3000

Paspenaembin 0x5000
0x6000 CErMeHT NamAaTK

0x8000
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IPC: paszgensaeman namartb (shared memory) (2)

#include <iostream> #include <iostream>

#include <sys/ipc.h> #include <sys/ipc.h>

#include <sys/shm.h> #include <sys/shm.h>

using namespace std; using namespace std;

int main() { int main() {
key t key = ftok("shmfile", 65); key t key = ftok("shmfile", 65);
int shmid = shmget(key, 1024, 0666 | IPC CREAT); int shmid = shmget(key, 1024, 0666 | IPC CREAT);
char *str = (char*) shmat(shmid, (void *)@, 0); char *str = (char*) shmat(shmid, (void *)0, 0);
cout << "Write Data : "; cout << "Data read from memory: " << str << endl;
gets(str);

shmdt(str);

cout << "Data written in memory: << str << endl;

shmctl(shmid, IPC_RMID, NULL);
shmdt(str);

return 0;
return 0; }



W bynax A.A.
' NHctutyT MHIA, MUIT.

KomnbloTepHble TEXHONOTMK B

Hay4HbIX UCcnenoBaHUAX

CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUMCAEHU

Cnanpg 25 13 30

HenokanbHoe BbinoNAHeHMe pacyéTtos (1)

1" ADEL (1) - CD4007lib lab_1_step schematic o || & | = |
Launch Session Em Analyses Mariables Outputs Simulation RBesults Tools Help cadence
—
~ { #* Design ..
US| = o
@= Simulator/Directory/Host ...
Design Variables High-Performance Simulation ... : _ '
- ~ ) (3 %‘f . j s 3
. Name @ Model Libraries ... 7 0 100u moderate :
q mitox ic Temperature ... @
Sim{ &% Choosing Simulator/Directory/Host -- ADE L (1) ) |
EMY simulator spectre
AT , l
& Env Project Directory . fsimulation
Host Mode & local o remote o distributed ?
Host .
Remote Directory i
_ Cancel ) Defaults | Apply | Help
5 | Plot after simulation: Auta n Plotting mode: Replace B l

"l

2(4) | Simulator/Directory/Host ..

| Status: Ready | T=27 C | Simulator: spectre JJ




bynax A.A. KomnbloTepHble TEXHONOMMKU B HAayYHbIX NCCef0BaHNAX

NHctutyT MHIA, MUIT. CemuHap 3. TekcrtoBble U 6UHapHbIe AaHHble. MocTpoeHMe BbIUUCAEHU

Cnanpg 26 n3 30

HenokanbHoe BbINoONHEHME pPacyéTos (2)

Cepsep

Craptyem cumynatop

A

nepeaaém HeTncT

KnneHT

Pucyem cxemy

\ 4

[eHepupyem HeTaucT

A\ 4

\ 4

Mopaenupyem

nepeaaém TeKCT

Craptyem mogenupoBaHue

A\ 4

OTnpaBnsem pesy/ibTaTbl

A

nepegaém ¢dain

\ 4

ObHoBAsIEM CTATYC

C pe3y/ibTaTamMun mogennmposaHnAa

\ 4

Monyyaem pesynbTathbl

\ 4

Pucyem pesynbTarthl
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OHnatH cumynatopsl: undposoit aTan npoekTuposaHua (1)

Brought to you by ‘!;\ DOULOS
v Languages & Libraries

Testbench + Design

SystemVerilog/Verilog E
UVM/OVM &
None ¥

Other Libraries @

None
ovL2.8.1
SVUnit 2.11
SVAUNIt 3.0

—| Enable TL-Verilog &
~| Enable Easier UVM @
—| Enable VUnit €

Tools & Simulators @

4

Select... ¥

~| Open EPWave after run
| Download files after run

» Examples

~ Community

& Coliaborate

W Follow @edaplayground

testbench.sv

// Code your testbench here
2 // or browse Examples

B I H G =

A short description will be

@ edaplayground.com

RMF FM  Boss Radic ROCKFM

Public (anyone with the link can view) # Save

G @ 7]

helpful for you to remember your playground's details

// Code your design here

ol

i

© A + Playgrounds Login=

SV/Verilog Design
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OHNaWH cUMYNATOPDbI: LMPPOBOM 3Tan NPoeKTMpoBaHusa (2)

I Filter:

Insert Replace

[ ] [im| * about:blank = o
RMFFM Boss Radic ROCKFM
E%‘ Edit code - EDA Playground 3\ Bes HazeaHWA
[ ] GTKWave - [Users/TopGun/Downloads/result/dump.ved
@ G ":*IK "5‘)\ 'E'& From: O sec To: 210 ns @ Marker: — | Cursor: 50200 ps
= 88T Signals Waves
Time '
C
1]
Q
R
nQ
Type Signals
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OHANaiH CUMYNATOPbI: CXeMOTEXHUUYEeCKoe moaenuposaHue (1)

0 Cnline:":uitsin'_le:-:'5- X CircuitLab—Editing"Unna ®  + S~ — O X
4 C =8 VPN i circuitlab.com B 9 O o= =

Dmitry Bulakh (TopGun_DICD)

Run Help

WIRE
o0—0
L

Ideal Source

R1

VA 1kQ

square
90 MHz

L C1
— 1pF

Go Ad-Free! - Activate your CircuitLab membership

for no more ads. Thanks! :-) circuitlab.com
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OHNalH CUMYNATOPDbI: CXeMOTEXHUYECKoe mogenuposaHue (2)

(u]u]
oo

0 g

[« ©

&

0 B Online circuit simulator & - % B Circuitlab - Editing "Unnar X | + ~ — O X
< C & LI circuitlab.com B8 0 @& a3 =

Dmitry Bulakh (TopGun_DICD)

e Ly

—»i—LAB

20.00ns, 1.0004 W o)

| ) | v(oUT)

20.00ns, 8T6.6pY

20.00ns, 209.0m\

Go Ad-Free! - Activate your CircuitLab membership
for no more ads. Thanks! :-) circuitlab.com
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