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MyJupyterComputer © Running
( Stop computer ) Launch JupyterLab [ ) @
Month to date cost estimate (USD): $4.54 JupyterLab | US West (Oregon) [us-west-2]

b. HFES =&ECH2 M
0l M2 gLt

Meist Ohe 2 MK UMAE Meisto] 7H4 HFE(Q A

MyJupyterComputer & Running

( Stop computer ) ( Launch JupyterLab E) @

Access operating system J

Month to date cost estimate (USD): $4.51

Close session

Delete virtual computer
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= B * O T Launchar %
&
o - M| Motebook 8
Hama - Last Modifued
m Deaknop 20 duys Bgo P
I Documents 19 days ago
W Downloads an howr ago Python 3
| Music 20 days ago oy
My JupyterOesk 14 minutes ago
| Pictures 20 days ago E Console
N Fublc 20 days ago
I Templates 20 days bgo F
B Uploads 13 days ago
W Videos 20 days ago Python 3
eyl
Other
— v (o Ej
srminal ext F Markdown File Python File Show Contextual
His
Samiple O M0 @ @ condijlab server L bt

5. JupyterLabOilAM Tt LS Fe{H mt U Het X FoMd Z2HME ndo| XMF L/o] U= CIHEEILE
ECE MEELICH O™ & oS MEISto{ L.

= = X8
=2XO 2 Lightsail for Research= C|A3E /home/lightsail-user/<disk-name> C|
HE 2o OFREELICH <disk-name>2(=) ClA 3o X8t O|F LICH CFHE of| X0l M

MyJupyterDisk C|HE{E|l= OIREE C|ATE LIEHHNMH, Notebooks 3t% CIEEE|0=
Jupyter Notebook I}t 0| £0{ U&LICE.

HAZIClATO Z2NME T US Y2 o3 HLR ClAT 7} OIREE CIHEZ|IE &&LcH 7
X

4EHA|: JupyterLab OHZ 2|7 0| A|Z 13



Amazon Lightsail for Research

MEXE7tol=

JupyterLab
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—
/B e : c pr—— e .
|| q
(n] p— , | MyJupyterDisk/Notebooks ]
| mame - Last Moddhed IE] Motebook
[ Namae_temperaty. an how ago
[ heating_vabue ipy._. a0 howr 390 a
Pyt 3
(ipykernad)
E Console
Pythan 3
(ipykeened)
Bl other
= M 2 B
Terminad Teat File Markdawm File Pythen File mmmuﬂ
Senpie CI 0 [l 0 @ o conda jlab_server Launcher

CH2 oMol = equations_of_state.ipynb Jupyter Notebook It S LR &LICH.

— Fle Edt View FRun Kemel Tabs Seftegs  Help

equations_of... - JupyterLab

w Il + ¢
./ My dupyverDisk [ Hosebooks /

= Mame - Last Modshed
(W] flame_temperaty. an howr g0
A heating value.ipy. an how age

& Launchar

e ermroa .

B + X 00 » & © w  Makdown - B Python 3 fpykemel) O

Helper functions

This example u=es CO; as the only species. The function get_thermo_Cantera calculates thermodynamic propeties based on the
thermodynamic state (T, p) of the species using Cantera. Apphcable phases are Ideal-gas and Redlich-kKwong . The ideal-gas
Equabon can be Saled as
pr= RT,
where p, ¢ and T represent thermodynamic pressure, molar volume, and the temperature of the gas-phase. R is the universal gas
constant. The Redlich-Kwong equation is a cubic, non-ideal equaton of siate, represented as
RT a*
PR oyTle + #°)
Inthis expressaon, K is the unsversal gas constant and ¢ is the molar volume, The temperalure-dependent van deér Waals atiracton
parameter a® and volume comection parameter (repulsive parameter) &° represent modecular interactions.

The incton get_thermo_CoolProp utiizes the CooliProp package to evaluale thermodynamic properies based on the thermodynamas
state (T, p) bor a grven fluid. The HEOS for CO; used in this example is obtained from
hitpoiiwsw. coolprop.cngfusd_propertiesfiuids/CarbonDigoade. himl.

Since the standard-reference themmaodynamic states are different for Cantera and CoolProp. it i necessary to convert these values to an
appeopriate scale before comparison. Therefore, both functions get_thermo_cantera and get_therme_CoolProp retum the
thermodynamic valuses relative 1o a reference siate a1 1 bas, 300 K.

T piot the ¢ 16l thefme i i ek among the three EoS. the plot funchion i used,

def get_thermo_Cantera(phase, T, p):

states = ct.SolutionArray(phase, len(p))
X = "C03:1.0%
states.TPX = T, p, X

u o states.u [ 1000
h = states.h [ 1004
3= states.s [ 1068

-

Simple (100 0 [l " @  condajlab server  Pythen 3 (ipykemad) | idle

Mode: Command & Ln1,Col1  equations_of_state ipynb

4THA: JupyterLab OHZ 2[71|0[AM AlZ}
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JupyterLab A% A

Jupyter & & ZH

StackOverflow 7|8t JupyterLab

GitHub 7|8+ JupyterLab

6 A (M) AT X HIE ZLIEHTE

Lightsail for Research 2|A&A0| HHE +4 H|& L AEFH FHRX[= Lightsail for Research & 2|.Ct
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1. Lightsail for Research =& 0| BM Fo|M 7t HAFEE MEfRLICH A™ S0l ZF 714 AFE of
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MyJupyterComputer
Status Public IP AWS Region
@ Running US West (Oregon) [us-west-2]
Month to date cost estimate (USD) Monthly usage estimate Plan
4.51 @ 5.01 hours Standard XL
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CPU utilization info

Average CPU utilization during a given time period.
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= MylupyterComputer
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Virtual computers

Lightsail for Research 2|AA Q| &7F &+

m 6 hours I 1 day

1 week l 2 weeks )

09:35 09:40 09:45 09:50
Jan 24

Jan 24 Jan 24 Jan 24

Cost and usage are estimated for the current month. Deleted resources aren’t included in the estimate.

[ Q, Filter by name

)

Name Region

MyJupyterComputer US West (Oregon) [us-west-2]

MyRStudioComputer US West (Oregon) [us-west-2]

Disks

Month to date cost estimate (USD)

$5.91 @

$5.91 (O

[ Q, Filter by name

)

Name Region

MyRStudioDisk US West (Oregon) [us-west-2]

My JupyterDisk US West (Oregon) [us-west-2]

Month to date cost estimate (USD)

$0.10 ©®

$0.02 @

09:55 10:00
Jan 24 Jan 24

Al HIS U oll & AB TS HE{w B HolM A

1 > @

Usage estimate (hours)

6.57

6.57

1 2
Usage estimate (hours)

23.87

23.86
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Copyright {C) 2620 The R Foundation for Statistical Comnatina
Platform: x86_4-pc-linux-gnu (64-bit) ‘Open Project
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MY ERE HTSAAIR.
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22 AWS Command Line Interface

A ZAFE{o| L E MEHE 7}X{cdH C

IS HAHE 22 & LICH o] HAtol| M= get-instance-
port-states AWS CLI FHE2 AtE5to] S Li
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=
=
ightsail for Research 714 ZFE{o| W3l T E &
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B, ZEE Soll 71 HFE0| A8 = U= IPFA L ZZEZS 7IMHSLICH XpAEF LI 2 AWS

CLI & & ZE 0| M get-instance-port-states& &=
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https://docs.aws.amazon.com/cli/latest/userguide/getting-started-install.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-configure-quickstart.html#cli-configure-quickstart-config
https://docs.aws.amazon.com/cli/latest/reference/lightsail/get-instance-port-states.html
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« 2Z HFEO|M Linux EEE Unix 7|8 2 MK(macOS X&) E ME35t= R EOId 2 A
L|CH.
2. L[} HHES U=25to] WstH L E MEHQ S{EE IP T4 Y Z2EZES J7HXZLICH HHAHM 7t
A HEEE OHE AWS 2|79 +_( of: us-east-2)Z REGIONS HPEI—IEL 7t HAFEC| OlF
O 2 NAMEE HiE LIC},

aws lightsail get-instance-port-states --region REGION --instance-name NAME

of

aws lightsail get-instance-port-states --region us-east-2 --instance-name MyUbuntu

SHo= e Y= ZE ZE2ZEZ, 714 AFEOH| 42T = U= IP CIDR BH{7F EAIELICH

aws lightsail get-instance-port-states ——reglon us-east-2 -——instance

-name MyUbuntu

PORTSTATES aa tep open Ba
CIDRS 8.8.8.8/8

IPYACIDRS HHL:
PORTSTATES 22 tcp
CIDRS 8.8.8.8/8

IPVACIDRS t:/e
PORTSTATES Ba&&3 tcp
CIDRS 8.8.8.8/8

IPVACIDRS i /@
PORTSTATES 443 tcp
CIDRS 8.8.8.8/8

IPVACIDRS t:/e

M HFES ZEE oW O ™A E 22Ut ol XM= open-instance-public-
ports AWS CLI BHE 2 AISELICH H3H ZEE W AUEFE = U= IPFLE= IPFA Y
oM HAZEE FHFEF ELICH o|E E04,IP A 192.0.2.44E 31835240 192.0.2. 44

+
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https://docs.aws.amazon.com/cli/latest/reference/lightsail/open-instance-public-ports.html
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E REGIONS ZH0| 7}a HAFEE{7} MA=I AWS 2|Te| ZER HIEL|Clus-east-2.

« 714 HAFE{2| O|ESZE NAMES HiEL|CE

10

| & Hml| LEZ FROM-PORTE HFEL|C}H

EZE He
- IPZ2EZ O0|§22 PROTOCOLE HHELICE (ol TCP).
- Giie ZE #Helo| OiX[% ZEZ T0-PORTE HHELICH

E F2SItiEIPFAEE IP FTA HQZ TP HIELICH

aws lightsail open-instance-public-ports --region REGION --instance-name NAME --
port-info fromPort=FROM-PORT, protocol=PROTOCOL, toPort=TO-PORT,cidrs=IP

of

aws lightsail open-instance-public-ports --region us-east-2 --instance-
name MyUbuntu --port-info fromPort=22, protocol=TCP, toPort=22,cidrs=192.0.2.0/24

EHols 7td AFE| AEE = U= M2 FI7IE ZE, Z2EF 3 IP CIDR H27t ZAIEL

aws lightsail open-instance-public-ports —-instance-name MyUbuntu -
-port-info fromPort=22, protocol=TCP, toPort=22,cidrs=192.8.2.8/24
{
"gperation®: {
=id": "@7EPeadS-6996-4277-97bb-BccTfadsEdarl",
"resourceName™: "MyUbuntu®,
"resourceType™: "Instance”,
"createdAt™: "2023-02-15T16:41:50.048000-08:80",
"location®: {
"availabilityZone®: "us-sast-Ia",
*regionName®: “"us-east-2"
| B
®"isTerminal®: true,
"pperationDetails®: "22/tcp(192.8.2.8/24)",
"gperationType®: "OpenInstancePublicPorts®,
"status": "Succeeded"®,
"statusChangedAt®: "20823-82-15T14:41:5608.848000-08:08"
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aws lightsail close-instance-public-ports --region REGION --instance-name NAME --
port-info fromPort=FROM-PORT, protocol=PROTOCOL, toPort=TO-PORT,cidrs=IP

of

aws lightsail close-instance-public-ports --region us-east-2 --instance-
name MyUbuntu --port-info fromPort=22, protocol=TCP, toPort=22,cidrs=192.0.2.0/24
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https://docs.aws.amazon.com/cli/latest/reference/lightsail/close-instance-public-ports.html
https://docs.aws.amazon.com/cli/latest/reference/lightsail/close-instance-public-ports.html
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aws lightsall close-instance-public-ports —-instance-name MyUbuntu
—{—unrt—infa fromPort=22,protocol=TCP, toPort=22,cidrs=192.08.2.8/24

"gperation®: {
="id®": "a7f3l9la-ePea-497d-b662-4428121F127c",
"resourceName®: “MyUbuntu®,
"resourceType®: "Instance®,
"createdAt™: "2023-82-15T16:4B:42.459088-88:88",
*location®: {
"availabilityZone®: “"us-sast-2a®,
"regionMeme": "us-east-2"
},
*isTerminal®: true,
"pperationDetails": "22/tcp(l192.8.2.8/24)",
"sparationType": "CloselnstancePublicPorts"”,
"status®: "Succeeded®,
"statusChangedAt™: "2823-82-16T16:48:42.4598008-08:08"°
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https://docs.aws.amazon.com/cli/latest/userguide/getting-started-install.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-configure-quickstart.html#cli-configure-quickstart-config
https://stedolan.github.io/jq/download/
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Windows 24 AFEE AIEst=

O| Hit= 2L HAFE{0IM Windows 2 MK E ArE5te Z<ol MEELICt o] MRloAM =
download-default-key-pair AWS CLI BHEE At&304 AWS 2|7 9| Lightsail DKPE 7t S L
Ch XEAISH LI 2AWS CLI E& & X o] download-default-key-pair &5 2 HZESHMR.

o =
2. Os BPS U=2dstod 5 AWS 2|9 Lightsail DKPE 7S LICH O] BHE2 HEE dkp-
details.json Tt MY ELICH BHIMELL 20| 7He AFE7F HEHE AWS
Eregion-codeZ HtEL|Ctus-east-2.

aws lightsail download-default-key-pair --region region-code > dkp-details.json

o

aws lightsail download-default-key-pair --region us-east-2 > dkp-details.json

kp-details.json ItYS Q1 Lightsail DKP &2 7t K& &4

Bof Ciet 80| el&LIct. d
=7 %01310f Y0l SBHER| AU + YLk dip-details. json B LIS E CfF of
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https://docs.aws.amazon.com/cli/latest/reference/lightsail/download-default-key-pair.html
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| dkp-details.json - Natepad — (n] b

File Edit Fgrmat Yiew Help
-[ -~
“publicKeyBase64”: “ssh-rsa AAAAB3Nzallyc2EAAAADAQABAAABAQC/ jth+pVUSQhlgiHgskL s cwolFURIDImCRUEIMV) 3§ salma
+McSVEW/ T tMBNDxGMVAPD 1mdo ZKoADt FCalnz zZUNbGaBY reybrennulIRSnURIF sBzNF 2PqgBraM17bY5105KkplgB I Kk +mbL
+KW7QALM2Ry /WeilpontAdBVRfubpeNHAU fwBRKVyw1XgZ ackSyM2nBE xhvybmaQwINBQnz t5 /FFxhYgB
+0IMN241viASUYAEMEMAC s fway TwOUL jdr+ps LubglMd 33 TyoyRelRrx03qP53Ag0tER1SDILSxNR+k zDe8NEx
+51 3hkgkAlZT9CtulYdtSXDePotsmwl ",
"privateKeyBasebd”: "ses-- BEGIN RSA PRIVATE KEY====-
W EXAMPLEBAAKCAQEAvA TY FQWOULZYGRALF i THMKBhVE FQdpgkVINT FUNA 7Glk Jmv §
WNEXAMPLETTATQER j FOKUNZgKGSqADrRQm1 188 10W = pgWk 3smb3p57§1EUpl1EdRbAC
SNEXAMPLES zNe220da0SpKdYNCCpPpui / 1 1uBA THkcvinogga ) 3wdPFUXFugXjR+F
SNEXAMPLE 5 JV6mbin 10c jNp9BMYbBaSmkMCTQUIB T e f xReYWIAF JiTDduNbAgE1GOBD nEXAMPLEGSsKBD1CA3a/qbNcFolTHd92BgMkXtUaBTLe]
+dwIATRINUgyC 8 s TUS phw\n EXAMPLEot 4 ZKpalU/ ZArbjHbU1w3 §6L b sCwIDAQABACT BAC Shiviel cQLcBigH
SNEXAMPLEFoUOTuQMHNWZki962tUS2keoc INaDxNotwr LEgLxshNDSHF r8JHEAF Mz
WNEXAMPLExdFtH1 FyyP5ViICuDuhQzdCnpd Tbe Tuk20igBUWKg3iTpIQw] I IV toow
WntllotsxkQp2MNY1IB5XhljeD6mxhdc jF2,/998yveltvttdtEsjDgllbSsePEejplz
ynbRskGIktqBhuRLeixjVbylFdINUS/0Gaz0leiiNeKy58ejt 22 v KdXh1ViwxQLEY
“nCHBHG jHBbhobSNfeE 3ralrJMLERFYbzYtVFe72GuFkK IDEypU2 fFFPNZLNIOTaxL
g 2PPRUECEYEASIhdcvBzeS1zY L Ivpmu L7 FAEfvu joSwnoXC14DR I Iweb/ Proe/ \ nxLXKLUZ dbxreSql/ 1503V IVFBi821g
+F15tonaH13Lf ALz )2 Im2BW+hHk 1GFPYnLIvcd imaRk2gbyk fm7 Y 28 5RHF zowBMPMeWh FQR271bgdK ) xNBRIIBMC g YEAYHLP
WnFHxSYBC xbBn5 /8PvT 2tHdDidz 2aDXBA1 1 jtYLL 10M] FHpBOOM/ v peqhmbvI 31 ey nVHRMEhflowrtGxEUTnQnyL
+d1hgA3tAFnKalckpwWegfQghyI9%Wpkgm/F1BNecCSSQYnyF 2bURFFKIrHWc S 230030 55V 31t I FYEDum,/+ykCgYEABP I f oo figswEDF gSMlv]
WarZB0exANALC sa3aFhFoisgwykK JOEY WK I Xvdkd 1D STaqBeS0f 6 idedm,/ PVog 1Y Zu'\ af St /WUYDE /v hwREHa0U204L11TM
+Rusos 7y zKX7PoKphd FBPbmribaSo+pleFHM noymE rG55HIDA I rTX L sBuDkCgYAZC IR/ Poqt 1+sPwlik 2] /B3 jOKkPakdvt aXlowz \ nQ+
+rjmowSB0NuhScYGAUBVJuPB/ 1m6dBY s Trybn1pWed 1S02CqITre+ SxINebMt fy
WndSwPal FLAT60AB1 YV YFP12NMGnvSLG2 jhwsSYq I YmdL aZ 9V s bPFOBxNOWDbAONhy 1\ nndwrmQKBgELp /Bz6bXB5agby 1 IxRkGS69W jblig
+gwEhUb6/ /Rpe jA4CLNIMLAVL / \nwrSHQeOGY nhvd khkeXTHYGsUA f udwrbzn 1880LyWhIRgVERLpNtPEKRLQB 7 3cijW
negFulPhyvpa944PUISABXT s 1Lud INVELeWZ2 /Qc jid0W3RgalMhyn----- END RSA PRIVATE KEY----- \n™,
“createdAt”: “2822-82-82T16:17:89. 600000 -08: 08"
i 1

Ln 3, Col 154 100%  Windows (CRLF) UTF-B
3. CI3 BHS ¢l=23504 dkp-details.json T+UMM Z2t0|H! 7| HEE FE5t0{ A dkp_rsa
Zzto|t! 7| ool FIHgbLlct.

type dkp-details.json | jg -r ".privateKeyBase64" > dkp_rsa

20l ChEt SEHO| & LIk dkp_rsa U U HE7 S0 USX| 2Qlstod HO| MHZ
HBSIRIER| 2P & AL dkp_rsa Y LIS E T olIg 28 Aoz Zellc

o
It o] Hjoq lof B0 Muigii&L|ct.
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1) diep_rsa - Notepad — O

File Edit Fgrmat Yiew Help

EXAMPLEBAAKCAQEAvATYFgWOUT ZYGRALF i FHMKBNVE FQdpgkVINTFUNA 7Gk Jmv j
EXAMPLETTATQSR § FOKUNZ gk GSqADrRQm1 188 10Wxpgk 3smb 3p57 J1IEUp1EdRbAC
EXAMPLESzNe220da0GpKdYNCCpPpui/ i luBAI THkcvinogga 1 3wOPFUNTugX jR+F
EXAMPLE s IW6mkin 10c jHp I BMYbBmSmkMC TQUIB 7 ef xR YWIAT § i T duNb4gE1G0BD
EXAMPLEGskBD1C43a/qgbNc FolTHA988qMIXtUaBT 16 +dw IATRINUgy CBs TUFf pMw
EXAMPLEot4ZKpANWU/ ZArb jWHbULw3 joLb) sCwIDAQABA TBACSH leCoQLoBagM
EXAMPLEFoUOTuQMHNWZk19G2tUS2keoc IWalxiotwrLEgLxs hHDSHE r8 JHGA  fMz
EXAMPLEkdFtH1 7yyP5ViICuDuhQzdCnpd The Tuk 20iq@UWKg 3 TpIQul I IVstooy
t1lotsxkQp2MNY1IBSXh]1 j6D6mxhdc jF2/998yel tvttdtEs j0gllbSsePEejplz
bRskG9ktqBhuRLeixjVbyl1FdINUS/0Gaz0lel iNeky58ejt2 Z8vcXdih IVmxQLEG
CHBHGjHBbhobSHEmE 3ralr IMLERfvbzYtVFe T 20uFk 106y pU2 FFPHZLNIOTaxL
q2PPRKUECEYEA9Ih4cvBzeSlzY L lvpemujL7FAE FvujoSwnoXC14DR IWIweb / Prx /
xLXKLUZ dhixreSq8/§503Vg IVFBiB21g+ F15t5naHl3LF /Al 212 Im2 B+ hHK 1GFP
LIvcdimaRk2gbykfm7Y28q5RHf zowBMPMeWhFQR2 7ibqdK JxNBRI1BMC gYEAYHLP
FHxSYBC xb8nS5 /8P 2tHdDidz 2aDXBAS 1 §tYLL1DMIFHpBOOM / yCpeqghmbvI31ry
VHAMthFkwtG2EU7nQny L+d1hgA3tAFnKalckpvVmg FQgy I9%pkgm/F1BNecCS50Q
yF2bURFFKirHWcS 203055V 31t 2FYEDum/ +ykCgYEAGP Z foofig swEDFg5M1v]
rZB0+xANAACsa3aFhFoimgwyK JCETYWKIXvAWd1Ds 5TmgBBSDF6idsdm/PVogIYZIu
5t /WUYDE /yhwREHoOUA04L 11 IMeRusos 7Dy zKXTPok phd FBPbmribaSo+pleFHM
oyiWmErG55NID9 ] rTX1s8x0kCgYAZC IR/ PEqt1+sPwli(k 2] /B3 jBKKPaK dvtaXkwz
Qe+ rjmowSe0Nuh S YGAUBVuPE/ 1mbdBY s Trybnlped 1S0ZCqITre+ SxINaMtfy
dSwPal 7LA760481 zYYFPL 2ZNMEnvSLG2 jhwSYq I YmBL al £9Vs bPFO8xNOWbADNhy 1
nAwrs(kBgELp/Bz6bXE5aqby 1 IxRkGS69W iblag+gwERUBE/ /RpeJACLNIMLAVL/
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Virtual computers

Cost and usage are estimated for the current month. Deleted resources aren't included in the estimate.

[ Q, Filter by name

)

Name

Mx]upxter[omputer

MyRStudioComputer

Disks

Region

US West (Oregon) [us-west-2]

US West (Oregon) [us-west-2]

Month to date cost estimate (USD)

$5.91 @

$5.91 @

[ Q. Filter by name

)

Name

MyRStudioDisk

MyJupyterDisk

Region

US West (Oregon) [us-west-2]

US West (Oregon) [us-west-2]

Month to date cost estimate (USD)

$010 @

$0.02

P
-
W

@

Usage estimate (hours)

6.57

6.57

5
—
b

@

Usage estimate (hours)

23.87

23.86
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https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies-choosing-managed-or-inline.html
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"Version": "2012-10-17",
"Statement": [
{
"Sid": "ViewOwnUserInfo",
"Effect": "Allow",
"Action": [
"iam:GetUserPolicy",
"iam:ListGroupsForUser",
"iam:ListAttachedUserPolicies",
"iam:ListUserPolicies",
"iam:GetUser"
1,
"Resource": ["arn:aws:iam::*:user/${aws:username}"]
},
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"Sid": "NavigateInConsole",
"Effect": "Allow",
"Action": [
"iam:GetGroupPolicy",
"iam:GetPolicyVersion",
"iam:GetPolicy",
"iam:ListAttachedGroupPolicies",
"iam:ListGroupPolicies",
"iam:ListPolicyVersions",
"iam:ListPolicies",
"iam:ListUsers"
1,
"Resource": "*"
}
]
}
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