Python Week 5

Review hw4

— /home/teachers/fortran_ta/data/PSC2020/hw4/

Q&A:plt.contour

a7 — 4

HW5

X ~ How to Debug?



Map of Contour

Mount Fuji’s contour lines

prn ey

https://en.wikipedia.org/wiki/Contour_line
https://gisgeography.com/contour-lines-topographic-map/



Map of Precipitation Contour

(or pressure, temperature, ...)
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Map of Contour

1. choose a contour interval (e.g., interval of 10)
2. Add markers at transition points of ten (30, 40, 50, etc)
by interpolation

47 57 58 55 51 45 39 34 * 27

93 *61 69 *59 53 46 41 36 *29

55 * 65 63 ¢ 57 91 43 38 37 35

S7 99 55 53 48 40 39 39 35

https://gisgeography.com/contour-lines-topographic-map/



Map of Contour

3. Connect the interpolated markers with smooth
contour lines for each interval

47¢ 57 58 55 51° 45 39 34 ° 27
53 $61 69 59 53 ¢ 46 41° 36 %29
55 ¢ 65 63¢ 57 51° 43 38 37 35

57 59 55 53 48 40 39 39 35

https://gisgeography.com/contour-lines-topographic-map/



Q&A: 2D plot (plt.contour)

Prepare data x=np.linspace(-1,1,25)
xi 17 B HYPE S (2D) y=np.linspace(-1,1,25)
yEH i RS (2D) Jp ~X%.Yy=np.meshgrid(x,y)
FEHVE RS (2D) AW |

o _ /, 2NN AL e s = . = . 2* **2-
B E s SE A Ak

= HFESR - e FEFRE - s EFESEE
CS = plt.contourf(x, y, z, levels= np.linspace(-0.5,0.5,11),cmap=cm.jet)
CS2 = plt.contour(x, y, z, levels=np.linspace(-0.5,0.5,11),colors="r")

Tn_Ecolor bar

plt.colorbar(CS,orientation="vertical')
EsC X JPEATRE ~ ST
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AR LEER (1)

o JHIE " —&E[EAIANFE | ¢ c=al01*b[0]+a[1]*b[1]+a[2]*b[2]+...

Numpy A 722 RIS vs. fi BR 20 &

* /home/teachers/weitingc/lecture_ex/innerproduct.py

startl=time.time() <-- ECERAE ZCET TR ZE T THIRFE]

NumpyAJZE c1=np.dot(a,b) (0.15) @
FHES 0 P& for i in range(n): c2=c2+a[i]*b[i] (81.8 s)

o



R EELLER(2)

o CHIEL TGRS | ¢ fitaray a2 {HL 2505

o

Numpy whole array mask vs. fitj 5575 & +if

7##/
(BN

* /home/teachers/weitingc/lecture_ex/search.py

Numpy mask cl=np.sum(a>0.5) (0.2 s) G\}

fi5 EL7m | for i in range(n): (50.1s)

if a[i]>0.5 @f}

c2=c2+1




FI R 18 B +if 515
R Python& {4

z_pbl = np.zeros((1024,1024), dtype='f") -
for y in range(y_no):
for x in range(1024):
th_pbl = None
for z in range(70):
if gqvlz, y, x] == 0:
continue
th_pbl = thetalz, y, x] + 0.5
n = == [Tt cost 946.507107 sec
rea
for z in range(z_xm, 69):
if  ((th_pbl-thetalz,y,x])*(th_pbl-theta[z+1,y,x]) < 0):
th2 = thetalz+1,y,x]
thl = thetalz,y,x]
z1 = zc[z]
z2 = zc[z+1]
z_pblly, x] = z1+(z2-z1)*(th_pbl-thl)/(th2-th1)

return(z_pb1)

] whole array mask H{{Cx-yiy il & &1 &

def calPBL_theta@5_layer(theta, qv, zc):
th_pbl = thetal[@,:,:1+LV
z_pbl = -1xnp.ones((1024,1024), dtype='f")
theta_xm = np.ma.array(theta, mask= (qv == 0))
for z in range(70):
theta_z = np.array(theta_xm[z, :, :1)
aa = (theta_z == th_pbl) & (z_pbl==-1)
z_pbl[aal = zc[z]
bb = (theta_z>th_pbl) & (z_pbl==-1) mmm) Tt cost 1.324540 sec
z1, z2 = zc[(z-1, 2),]
thl, th2 = np.array(thetal(z-1,z), :, :1)
z_pbllbb] = z1 + (22 - z1) * (th_pbl[bbl- th1[bbl) / (th2[bb] - th1[bb])
return{z_pb1l)




R ST - Debug




TAZRME T AE10%HRFRI AR - 90%H i fa] &

» XGRS R RAYsEE
— ffAshae (B0 ¢ a=[1,2,3;4,5] > if (a>0) )
— #yEgES (0 ¢ if ((@>0) and (b<0)):... FTHKif ((a>0) or (b<0)):
— TP EzehER (40 a=100/b - & b=0HFa=Inf)

o KHE{Epythonf2={HHY ' 8%
— BT AUNERE (1% Count vs count )
— g A EETE S IS BCEAIFERR (4] plt.xlabel(3x2),
np.exp(‘a’) )

— GBI RORE » BTFREE SRR/ N (BU4ERS )
— IR HETHHERS - SR = (IEMEREAEZ & ifa==0) .

— A Jeimport T Y T HJEH
— PR ~ ZEREHET - HET BN A IEHENERE




— e REE Tt (Debugging)

FAEHE B SbugrEE
- BFAR-TREERE - B/ gt - EHEREEE T
— AP EEEE SIS

el — - AEARTEUHR R A printtE < » @RS 8 TR LR
EER o MRS ATHEA

PR Hﬂ%ﬁﬁﬁhﬁﬁ#ﬁﬁ S pEt % - BZERE G THV IR
(AT L& ECprintfg <

MW= : debug HETpHEIT - FHHEE —YIHIREIE &5 (def
xxX(...) ) EHFEF AR o 0 ABRREIUE S BB E B F AR
PG R

— IR DB T EE E T e (BN FE A i FAE UL )

PRSP ¢ [ SpyderfUBRTE =S debugger o

—




Spyder[igEzs (Deb

RIS Rs (debugger]

ugger )
CEAI) o

#H# A Debug mode
—{T—{THUET .py fEZE (Step )

#HE/HEETekEL (Step Into/Step Return )

AN s

TR

Debugger toolbar

£% Spyder (Python 3.6)

Eile Edit Search Source RupfDebug Consoles Projects TORIs View Help
DEESES »BB® S Debug Ctrl+F5
Editor - C:\Users\weitinge\Drogfox\C €3 Step Ctrl+F10
(3  temp.py test_ plfft.oy = %= Step Into Ctrl+F11 Cons
1 = Step Return Ctrl+Shift+F11
2 P» Continue Ctrl+F12
top tri+Shift+
) Ws Ctrl+Shift+F12
31import numjy ag Set/Clear breakpoint F12
41import matp\ot @ set/kdit conditional breakpoi Shift+F12
5 Clear breakpoints in all files
6 List breakpoints
Qebug with winpdb W
7P,T,Q=np.10adt;u\ T =5 3ONIPT UWD= 7
Q [Python con



FREETIRE * BXILTERR

REHEERAS SIS E HERE A TR 20 . 7 BB AL T B 1Y
set breakpoint » FLEEI TERATHY A E HIRALRL - AR TEES -

o B BT TR DB 3 s
et PR © $FS(SiRun filed g  BATTEIZ AR ST
BT AT B AT e

6
7P,T,Q=np.loadtxt('P_T Q1.txt
3

lt.plot(Q,P, 'b--d")

12
13plt.xticks(np.linspace(0,0.0
14

15plt.x1im([0,0.02])
16plt.ylim([1000,10])

17




NPEHAH2 10/26 (— )
Hi[E  BlpythontHEAAY 3R ~ B2 H BIEENE
{E A _EHEE (3:30PM~5:20PM ) R BRI 4E

OPEN BOOK (NOTES, INTERNET, HOMEWORK, SOLUTIONS...)

EFE CHVEE @ s BIHR - SEsR
(FBEES S%Eﬁ/\ﬂ 00HT5ETHEY )

AR AT B G am B RENE ~ TE2E
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— SRAES (HEvsEEvsT 5 )

— g Al

— 7EFE (counterff &0 TaBFE H LA )
— List

— numpy[E%l] (fEFIHYITZR ~ subscriptdaEE)
SR FAIARD - FFImaks - BB PTEEEREL)

— NumpysE BFE 2 ~ FE=\ b 2fE 2

— = [& (1D plot, 2D plot)

— Function (EAFFEZ 7 [RHYSERS{E IR )

il




