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JMFEIE = Python 3, Bash, AT E JupyterNotebook, A IEAA Numpy.
SciPy %,
f§iFH Python HEZEA TensorFlow, Edward, Quantum Edward 25, /i FH HAthHEZR

4 Bnlearn, PyMC %%,
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Your Bayesforge Jupyter Default Password is: Quaimmmn A

Please refer to the README notebook for how to change it. Please note: The password will reset to the default after a reboot.

The URL for your Jupyter environment is:
https: 76.24:1955

Please check that your AWS security group allows incoming traffic on port 1955 in case that this URL is not reachable.

launch-wizard-1, vi¢

Secunty groups

Scheduled events No scheduled ev
Security Groups associated with i-0b0948c4a31fag849b

AMIID RC 1.8 shared (a
Platiorn - Ports Protocol Source launch-wizard-1
Mo = ) tcp 0.0.0.0/0 v
¥oy pel darria=  Tmorekey 0-65535 1ep 0.0.0.00
Cumar; 3978 : tcp 0.0.0.0/0
Launch time  April 1

tcp 0.0.0.00
0.0.0.0/0

rmination protection

Lifecycle

Your browser will mark the conection as insecure since we are using a private SSL key. This offers some protection for your
Jupyter traffic, but you may want to create your own private key _

Different browsers handle SSL exception adding differently, below you find screenshots for how to add the exceptions for

Chrome and Firefox.

Chrome Screentrail:

&« C () A nNotSecure hips//ec2-35-164-138-8.us-west-2.compute.amazonaws.com: 195¢ ¢
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(2 https /A7 T2 240 O = @ | (2 censficars Emor Navigstion Blocked

@ There is a problem with this website's security certificate.

The security certificate presented by this website was not issued by a trusted certificate authority.

The security certificate presented by this website has expired or is not yet valid.

The security certificate presented by this website was issued for a different website's address.

Security certificate problems may indicate an attempt to fool you or intercept any data you send to the
SErVer.

‘We recommend that you close this webpage and do not continue to this website.

& Qick here to close this webpage.

& Continue to this website (net recommended).

= More information

(K 2: RGBS D
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:::,:—‘\ Jupyter Notebook

~ Jupyter

Password: | sssssssssssss Login
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4.3 RGBS
431 RGER

Z Jupyter qut || Logout
Files Running Clusters Conda Nbextensions

Select items to perform actions on them. Upload | | Meww | &
oo |« W/ MName < Last Modified File size
[0 [O Classical 2 months ago
0 O Quantum 2 months ago
[0 [ Utilities 2 months ago
[0 & Bayesforge TaoYin.ipynb Running 13 days ago
[] & README.ipynb a month ago

(1 4: JFPRMIE TS D

FRZE, RGEASERIT RIS R M. EAMEEH Jupyter Notebook
MIZERy . 4 EAER Quit GEH RS M Logout CEHIXRIA) %4,

FEF R LA, BARMSCHE. BT W5 H9R5E FmEBL . 7224900
RGN 307 FHT, v R RGA SOk R AT A BT S
. HATEBAT PR T AR RF R (nERTR).
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@ Horme

— Jupyter

Files Running Clusters Conda

Select items to perform actions on them.

o E| M/
O Folders

& All Notebooks
& Running

[ Files

N M T

[1 & Bayesforge TaoYin.ipynb

(K 5: RGEFMBER)

Nbextensions

MName 4

Quit Logout

Upload || New - | o
Last Modified File size
2 months ago
2 months ago
2 months ago
a month ago

Running 13 days ago

FEZRETARGERNN “3CPE” Bt ar PGl Sl 2 A SO RARR, X R G
SR LR R Arig3R RS “ 30k, “Bi T Notebooks” . “I&fTH

MIRE” Lhbe “ HAd St
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4.3.2 BITHHE
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:: Ju pyter Quit Logout

Files Running Clusters Conda MNbextensions

Q

Currently running Jupyter processes
Terminals =

There are no terminals running.

Motebooks +

&' Bayesforge TaoYin.ipynb seconds ago

(Ke6: R4 “izfT” FHi)

WA A “IEAT7 HRA, BRI R GUEISAT Al . AESL ST, ATAEE ARG
AAEBAT A LLRRE P SO . o] LEE RE 7 SO Az 40T (1 [ rhoy
Python BRINNAZ) AR Ja SEHTIN 18], I ELAT BLZS 1R IE AT Hh A i) 28 i B0 R e 3
=R
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433 EFBEEE

@ Home X i:? Eé} |
: jupyter Quit | Logout
Files Running Clusters Conda Nbextensions
6 Conda environments +
Action  Name Default? Directory
A root « lopt/anaconda3 A
W
[ fq Fintec ljupyter/.condalenvs/Fintec
o
& fq  ZhuSuan ljupyter/.condalenvs/ZhuSuan
o
v
[ 1 anaconda3 lfjupyter/.condal/envs/anaconda3
Available packages Search % 420 installed packages in environment o v O |0
"anaconda3”
Name Version Channel
Name Version Build Available
O 0.1.0 py36hel11ed57_0 A
_ipyw_jlab_nb_ext conf
[] _r-mutex 1.0.0 mro_2
O 0.0.3 mkl
_tflow_1100_select
[ absl-py 041  py36.0 "
< >

(B 7: &4t “conda” IEACE S

i s “Conda” %4, B ZI RSN conda MAGHCE . MR, H
FRTLVEE A R ECE RN L, JF BARYE B O REMRR . 23, THRA
7] R

FEFH R B4y, ZIH T Bayesforge £ K RS M ETHC B KT A 22 2E38
Bio Wk PRI, FHK RS T Ca RN CETAD,
VA N Z AR AT i B R L (2 R Do P AT DU X 678 0 1R 47 18 I <6 24
o
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4.3.4 N A HECE

— Jupyter

@ AddBefore

O AutoSaveTime

Cell Filter

Code Font Size

Codefolding

CodeMirror mode extensions

O

Comment/lUncomment Hotkey
datestamper

ExecuteTime

Exercise

Export Embedded HTML
Gist-it

Hide Header

Hide input all

Oooooooooode oo

highlighter

O

Initialization cells

Q jupyter-js-widgets/extension
@ Launch QTConsole

O Live Markdown Preview

O Move selected cells

@ nb_anacondacloud/main

@ nb_condaltree

& Nbextensions edit menu item
O nbTranslate

<

Files Running Clusters

fonﬂgurable nbextensions

disable configuration for nbextensions without explicit compatibility (they may break your notebook environment. but can be useful
to show for nbextension development)

filter: by description, section, or tags

O (some) LaTeX environments for Jupyter

Nbextensions

O 2to3 Converter

O Autopepd

@ Autoscroll

© chrome-clipboard/main
O Code prettify

O Codefolding in Editor
O Collapsible Headings

@ contrib_nbextensions_help_item

o

Equation Auto Numbering
Execution Dependencies
Exercise2

Freeze

Help panel

Hide input

Highlight selected word
Hinterland

isort formatter

Keyboard shortcut editor
Limit Output

Oooooooooooao

Load TeX macros

o

Navigation-Hotkeys

© nb_conda/main

[ Nbextensions dashboard tab
@ nbpresentfjs/nbpresent.min
O Notify

Quit

Logout

Q

E100% -

( 8: ARG HIBCE S D

i fidy “Nbextensions” #%4H, W LAEHEIFBC EIT & R 48 25 P sdi
AL A R AR R T IR PRSI . IR AR EAIR T LaTeX SUARSCRF.

R FAAE S ASHT & H B/ 2o, HFERES—RIITEE.
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4.4 RGAEH
4.4.1 RGNH

(&) README
- J U pyter READM E (unsaved changes) Logout
— )
File Edit View Insert Cell Kemel Navigate Help Not Trusted |Ba9h o]
B + = @& B 4 % MRun B C W Code v = E v
~

Please note: If you view this on a screen with low resolution or large fonts, cells may spill over. In this
case you should decrease the font size (e.g. Ctrl-minus on most desktop Browsers).

1 About Bayesforge

In [2]: | /etc/update-motd.d/00-header
o]
C N O _ )IN FA N A Ao NCO 0
_ Y R
(| YA Yol A N AV AV VA Y o )
I o VO AV
[ A 2 I ) T N (D I I I o I (_ I 1 [ )
Il I
[ S I B A { [ | I [ _
BRI [
[ S W W B )| ) [ ) 1o I [ A
( (I N
Yy {1 [ (N TAYA ) 1) (Y ) I A N N
[ I R I A
AN 7/ A A\ ( PN YL/ ( Y/ A\
I K / (T™) 9

This is the first Docker based release. We took great care to install all products so that they should
work in the root Python (Anaconda) environment.

AﬂhOngh this version of BayesTorge runs within a Docker COI'ItEiiﬂ'EI'}'UU can still install your own
modules. |f}'UU do, we recommend you create a new P}'ThUn environment {}'UU can do that via the Ul
provided at the Conda tab).

(E9: RGN 3R

FEEFZ JRMBOAE P AT, A T ERSOT R RS T A SO (README) o
dr R P SO R E AT S PEIAEE o BRI SO A T R G FE AL T 7 VA AN
g,
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4.4.2 VIR EH BN

! @ respmE
Z Jupyter README (s sanges Logout
File Edit View Insert Cell Kemel MNavigate Help Not Trusted |Bash O
B + 2= & B 4+ &% MHRun B C M Code v = = |V
2 Set Custom Password A

You can change the Jupyter default password by using the jupyter-passwd utility that ships with
Bayesforge. Please note: The new password will only be applied when the Jupyter server is restarted.

You can use the jupyter-passwd tool only as the jupyter user on any shell prompt. It can also be
used to reset the password to the default. The command flags are:

In [9]: | jupyter—-passwd -h

Usage: jupyter-passwd [-—-default|--force-default] A

This command changes the password for the configured Jupyter S
erver of this Bayesforge image.

Without modifier flag it prompts for the entry of a new passwo
rd, which will be actiwve once

the Jupyter server is restarted.

su - jupyter —c jupyter-passwd

Respectiwvely:

su — jupyter —c "jupyter—-passwd ——force-defaul
o

Modifiers:

v
——default Sets the password default 'Quantum%HUG

You can use the bash terminal link below to change the password. Afterwards you can restart the
Jupyer server by issuing the command:

sudo pkill -f jupyter

(This is the only command the Jupyer user can issue as superuser). At that time the notebook server
will be disconnected.

(18 10: #HS e D

PAHERE A BB PSR R R LB BN S . £ R GEBRA T
SO AR, FRATIBR AL 1 2 O 3 B BN SR 1 0 ) g B o I AR B2
N MIBHBCE . AR, ] DUE I iy BB Y O 2 T BRAME .
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4.4 3 BITEF

@ Bayesforge_TaoYin

: J U pyt’er Bayesforge_TaDYl n (unsaved changes) F Logout
File Edit View Insert Cell Kemel Navigate Help Trusted | Python [default] O

+ 3= @ B 4% MHRun B|C W Markdown v v

(R LR

gasm= guantum assembly language, a low level guantum language, containing a minimal but
universal set of quantum operations such as CNOTSs and single gubit rotations.

These translator classes work for all the chips, with any number of qubits, of their target companies,

as long as the chip's couplings (aka, connectivity) is entered via its variable c_to_tars. Many popular
c_to_tars values are listed in the device_specific folder, in the files whose names start with the prefix
chip couplings.

For all 3 target quantum languages, you can write a Jupyter notebook that translates a Qubiter
English file into a bridge file in the target quantum language, and then automatically transmits that
bridge file to the target company's cloud service, and gets a response back from that cloud service.
That way you can run a q circuit on the target company's hardware directly from a Jupyter notebook
on your computer.

In [1]: import os
import sys
os.chdir (" /home/Notebooks/Quantum/Cubiter/")
sys.path.insert (0, cs.getcwd () )

from device specific.Qubiter to_ AnyQasm import *
from  future import print functien

def page printer(data, start=0, screen lines=0, pager cmd=None):
if isinstance (data, dict):
data = data['text/plain']
print (data)

import IPython.core.page
IPython.core.page.page = page printer

1.1 Translating to IBMgasm

In [2]: | from dewvice specific.Qubiter to IBMgasm import *
import device specific.chip couplings_ibm as ibm
file prefix = 'io folder/gbtrZibm test’ (V]
gasm name = 'IEMgasmZ’

(F 11 RGREFF SRR D

RPN AT, RGRMt 7 RBIfERr Bayesforge) A7
IR Z G BN -

Bl RS AT IR e SO o A SO R BT AT A B R SO A AR SR T
FE T T LAE 2T JupyterNotebook 45K I 7 51 84 LA S AR A AR 424 . FH P AT
LAgwiE. BF. BITTEHER.

ZIEE
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4.4.4 BV EY9RE

@ Bayesforge_TaoYin

: Jupyter Bayesforge_TaoYin suosswes) A Logout

File Edit View Insert Cell Kemel Navigate Help Trusted | Python [default] O

B+ £ & B 4+ % MHRun B C W Markdown v = |

PP 9 e UL doauwesa

// SIcKx AT 3 IF OT
measure g > c}

1.2 Translating to Google Cirq

In [6]: | from device specific.Qubiter teo GoogleCirg import *
file prefix = "io folder/gbtrZgoogle test™
gasm_name = 'GooCirg'
num bits = 5

'

¢ _to_tars = 'do fill' # filled by constructo

H

fpath = file prefix + ' 5 eng.txt’
with ocpen(fpath) as f:

print(f.read(})

HADZ AT
SIGH AT
SIGY AT
SIGZ AT
ROTX 30.0 AT 3

ROTY 45.0 AT 3

ROTZ 0.0 AT 3

ROTN 30.0 43.0 &0.0 AT 4
NCOTR 1-»0 allowed

SIGE AT 0 IF 1T

NOTR 0->»1 allowed

SIGKX AT 1 IF 0T

NCOTAR 2->»0 not allowed

NOTA SIGX AT O IF 2T

| SET O I S R ¥Y ]

In [7]:  Qubiter to GoogleCirg(file prefix, gasm name,
num bits, ¢ _to_tars, write_ qubiter files=True)
fpath = 'io_folder/gbtr2google_test GooCirg.txt'
with ocpen(fpath) as f:
print(f.read(})

(K 12: RGETFEHRERER D

ZIEET
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@ Bayesforge_TaoYin

— Jupyter Bayesforge_TaoYin s A | Logo
File Edit View Insert Cell Kemel Navigate Help Trusted |F"-,-thun [defaul]] O
+ = @ B 4+ ¥ MHRun H C W |Markdown v v =
. . . . )
1.3 Translating to Rigetti PyQuil
In [B]: | from dewice specific.Qubiter to RigettiPyQuil import *
import dewice specific.chip couplings rigetti as rig
file prefix = "io folder/gbtriZrigetti test”
gasm name = 'RigPyQuil’
num bits = &
¢ to_tars = rig.rigetti20 c to tars
fpath = file prefix + ' & eng.txt’
with cpen(fpath) as f:
print (f.read(})
HADZ AT 3
SIGK AT 2
SIGY AT 2
SIGZ AT 2
RCTX 30.0 AT 3
ROTY 45.0 &T 3
ROTZ &0.0 &AT 3
ROTN 30.0 45.0 &0.0 AT 4
NCOTR 0->5 allowed
SIGX AT 5 IF OT
NCTR 0->1 ncot allowed
NOTR SIGX AT 1 IF OT
In [9]: Qubiter to RigettiPyQuil(file prefix, gasm name,
num bits, c_to_tars, write gqubiter files=True)
fpath = 'ic_folder/gbtr2rigetti_test RigPyQuil.txt'
with open(fpath) as f:
print (f.read())
frem frem pyquil.gquil import Program
from pygquil.gates import impeort X, Y, Z, H, CHOT
from pyguil.gates import import RX, RY, RZ
v

(K 13: RGETFERERER 2

Bayesforge M KRG SRR E TIHHENT & UL T G i%. L
B iR, PR BME R S AL, R g 3t BORE PP 20 900 A2 A R G 42 11
P I SRR IIA% 2 Bl 40y IBM ) qasm &5+ Google ) Cirq 5 PLK
Rigetti [ PyQuil 5. HIP AT LOEREIA R G 34T F — MR T 6 96
B, JF BB FREIE R G R 2 57 .
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@ Home {f._—;‘ Bayesforge_Taohin

: Jupyter Bayesforge_TaoYin sucsswes [ Logout

File Edit View Insert Cell Kemel Navigate Help Trusted | Python [default] O

B 4+ = & B 4 % MHRun B C W Markdown v = |

2 Use Python and R together

with example of Bayesian Nets

In [10]: | os.chdir('/home/Notebooks/Quantum/Quantum Fog')
sys.path.insert (0, os.getcwd (})
Cell inserted during automated executicn.
= 'examples cbnets/WetGrass.bif'
in dot = 'examples cbnets/WetGrass.dot'
in esv = 'learning/training data c/WetGrass.csv'
gfog_path = '/home/Notebocks/Ouantum/quantum-£fog'
learned dot = 'examples cbnets/tempo.dot' # for storing learned network

In [11]:  import pandas as pd
import numpy as np
from graphwviz import Source

import warnings
warnings.filterwarnings ("ignore", module="rpyi")

import rpy2

%lcad ext rpyZ.ipython
%R liEraIy{"bnlearn");
%R library("Rgraphwviz");

In [12]: cwd = ocs.getcwd()
ays.path.insert (0, cwd)
print ("cwd=", cwd)
from learning.NaiveBayesLner import *
from learning.MB GrowShrinklner import *
from learning.ME IAME Lner impeort *
from learning.HillClimbinglner import *

cwd= /home/Notebooks/Quantum/QuantumLFog

In [13]: states df = pd.read csv(in_cs=v) W

(B 14 RGBESTTRETR)

B T #HATES - G 4niE T KK, Bayesforge ST K R Guidk SCHRFE FH A R B e
B AT AR T, BANER 7R M ST s T A RRE S
(python MREF), FFHEEBEANIZEAINS .
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4.4.6 FHE 5L

@ Bayesforge_TaoYin

" Jupyter Bayesforge_TaoYin (sssses @ Logou
File Edit View Insert Cell Kemel Mavigate Help Trusted |F"-,-thon [default] O
+ %2 & B 4 % MR B C WP |Markdown v v =
In [14]: | %Rpush states df A
%R str(states df)
%R states df[] <- lapplyl(states df, factor);
%R str(states_df);
'data.frame"': 2000 okz. of 4 variakbles:
3 Cloudy rint 01010111001 ...
i Rain rint 11101110001 .
3 Sprinkler: int 0 01 0001010 .
5 WetGrass @ int 1 1 1 0111011.
'data.frame': 2000 oks. of 4 variabkles:
5% Cloudy : Factor w/ Z levels= "O","1l": 1 2 1 21222 12.
3 Rain : Factor w/ 2 lewels "O","™1": 2 2 2 1 222 112.
5 Sprinkler: Factor w/ 2 levels "O","1": 1 1 21112121.
3 WetGrass : Factor w/ 2 lewels "“O","1": 2 2 2 1 2 2 2 1 2 2 .
2.1 Network Structure
In [15]: | from IPython.display import Image, display, DisplayCbject
def show dot(dotfile):
Source (cpen(dotfile) .read (), format ="png') .render (view=False);
display (Image (filename='Scurce.gv.png')}
show_dot (in_dot)
Cracrs v

(H 15: RGEdE 2t AT AL o)

Bayesforge SCHFA BT KA GETHRME. THE. JF AR —HBIRAEA
[l & A B 34T EANML . B oA R G rPoR— 4E ) Py thon BEEXEIA
170, B ESIE S DIRER Py thon Bl L5 2] R if & N . JFHIE R
B E WG DX da B et i o

Ak, GRS RS A FISER SO, Bk B SCAF RN 2URE 7 SO
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4.4.7 BN

@ Bayesforge_TaoYin

— Jupyter Bayesforge_TaoYin (ucsewes @ oot
File Edit View Insert Cell Kemnel Navigate Help Trusted | Python [defaulf] O
B + = @ B 4+ % MHRun B C M Code v = |V =
. ~
2.2 Learn with (our) python package
In [1&]: | alpha = E‘-/lentstates_df.index]
lnr = MB GrowShrinkLner (states df, alpha, werbose=False)
lnr.bnet.write_dot(learned dot) # write BNet to .dot file
show_dot (learned dot)
2.3 Learn with R package
In [17]: | %R bn <- gs(states df);
%R par (mfrow = c(1,1))
%R graphviz.ploct {(bn, shape = "ellipsge", main = "Grow-Shrink (G5)");:
Grow-Shrink (GS) ~
(Goudy
W
#100% -

(K 16: RGEHEIZEIIRERER)

FEX B REATWIGE s M Ja, R a] LM 6 A SR i N D B R B AT L
w2 NGk AERETR R, X bR EEE s, HP 23 B python
FER G R 35 5 RRE P A — S AT I gR, R I 8 RO S5 o8 R . Tl
X LERT AR B, WRNE S A FRRE P A AEAS 1 — SRR
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448 FrEFREF

— Jupyter Quit | Logout
Files Running Clusters Conda Nbextensions
Select items to perform actions on them. Upload =
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[ 3 Utilities Octave
[0 O Quantum Python [conda env:Fintec]
[] O Classical Python [conda env:ZhuSuan]
Python [conda env:anaconda3]
[0 & README. ipynb Python [conda roof] j0
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