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isingOE.nb - Wolfram Mathematica 11.1 =
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
TRLISAE ) SLE 1,3 1p ]
Fp[eps,eps,eps,eps,0]
"VBlock$Identity"— a
Fplsig,sig.eps,eps,0]
Hp[sig,sig,eps,eps,8]

: : «  j2
» (* crossing vector for Vigentity=(1 1) -Veye, (A=0, £=0) - |

"odd”
"odd®

"VBlock$Deriv™=| "odd™ |, (* indicate the 5 compenents are even/odd under u<->v exchange )
- -
odd

"aven"

"VBlock$External”»{"sig"”,"eps"}

}s

(# the name of external operators as String

Block specifications

{#+ conformal block specifications : spacetime dimension, derivative

rder, pole keeping order, r, order, spins #)
blockconfobj={"dim"=3, "Amax"+11, "x"»12, "rN"»48,"1set"sRange [0,20] ~Jlm

dim = 33
Lambda = 27;

AutoCB3%$BlockSetting ["DSD"] [dim, Lambda] (+ some presetting in simpleboot #)

{dim » 3, Amax » 27, x > 20, rN > 8@, lset > {®,1,2,3,4,5,6, 7, 8, 9, 1, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 29, 38, 33, 34, 37, 38, 41, 42, 45, 46, 49, 50 |

120% =
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"VBlock$External™»{"sig”,"eps”} (* the name of external operators as String +)
}:

Block specifications

{# conformal block specifications : spacetime dimension, derivative order, pole keeping order, r, order, spins =)
blockconfobj={"dim"+3,"Amax"-11,"x"»12,"rN"»48,"1set"sRange [0,20] ~Join~{49,52}};

2= ddm = 33
Lambda = 19;
AutoCB3$BlockSetting["DSD"] [dim, Lambda]

(* some presetting in simpleboot «)
—
221 {dim - 3, smax - 19, x - 14, rN - 56,

Initialize simpleboot

lset » (©,1, 2,3, 4,5, 6,7, 8,9, 1@, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 49, 50} }

[+ tell simpleboot about the crossing vectors and block specs #*)
AutoCB3$Init [crossvecobj,blockconfobj];

AutoCB3$Init[crossvecobi,blockconfobil : this function tells simplebogt about the crossing vectors and block specs.
Gaps

120% =
= oH ) 9 Res. @ o [Bsin. [Bcon. Peri.  Aut. sim. sari. {xieE @Sl ~ A U< @ JF ENG 4:;7/:(?;3 =]

Q)
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AutoCB3$Init[crossvecahj blockconfabj] : this function tells simpleboot about the crossing vectors and block specs.

Gaps

Format :

GapConfiguration is a List of element in one of the following farmat:

{channel,gap,sﬁns} // this means demand @ Vihanne 2 0 for A > gap and L in spins.  spins can be a infeger or set of infegers.
{channel, IndividualOperator[A0],spin} // this means demand & - (Vehannel a0 spin) 2 0

{channel, IndividualOperator[AQ, ope_List] spin} // this means demand a - (ope.Vihannel ao spin-0pe) = 0

{channel, IntervalPositivity[Amin, Amax],spin}  // this means demand a - Vehapnel,a spin 2 0 for Amin < A < Amax

Clear@GapConfiguration;

GapConfiguration[dim ,lset ]:={

{op[op, "0", 1, 1],3,8}, (* a.Vygq>@ for A>3 and L=8@ *)
{op[op, "E", 1, 1],3,0}, (* a.Veyen>@ for A>3 and L=0 %)

{op[op, "E", 1, 1],Aunitary[dim, ¢],5elect[iset, EvenQ[#] & # > @ & ]}, (% o.Veuen>@ for A>Ayiigey and L=2, 4, ... *)
{op[op, "0", 1, -1],Aunitary[dim, f],5elect[(set, 0ddQ ]}, (* .Vogg>® for AdAypitary and L=1, 3, ... %)
{op[op, "0", 1, 1],Aunitary[dim, f],Select[[set, EvenQ[7] && =~ > 0 & ]} (* 0. Vpgg>0 for A>Aypitary and L=2, 4, ... #)
)i
{ : place holder faor spin
SDP template
1200 =~
= g o) 9 Res. @ o [Blsin. [Bcon. Peri.  Aut. sim... sci.. $pig® @sol. A T & = B S ENG 4:;?:(?;3 =]
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Gaps
Format :

GapConfiguration is a List of element in one of the following format:

{channel gap spins} // this means demand @ Vihanne 2 0 for A > gap and L in spins.  spins can be a integer or set of infegers.
{channel, IndividualOperator[AQ], spin} f‘ this means demand & - (Vznanner 40,spin) = 0

{channel, IndividualOperator[AQ,ope_List],spin} // this means demand a - (0pe. Vehannel a0, spin-0pe) = 0

{channel, IntervalPositivity[Amin, Amax],spin}  // this means demand a - Venannela spin 2 0 for Amin < A < Amax

Clear@GapConfiguration;

GapConfiguration[dim ,lset ]:={

{op[ops, "0"y 1, 1],3,0}, (* a.Vyeq>@ for A>3 and L=0@ #)
{op[op, "E", 1, 1],3,8}, (* a.Vaoyue>0 for A>3 and L=0 =

P}

{op[op, "E", 1, 1],Aunitary[dim, {],Select[lset, EvenQ[7] && >0 & 1}, (* 0Vayen>@ for Adh
{op[op, "0", 1, -1],Aunitary[dim, #],Select[lset, 0ddQ ]}, (+ o.V
{op[op, "0", 1, 1],Aunitary[dim, {],Select[lset, EvenQ[7] && >0 &1} (% oV
1i

ary and L=2, 4, ... %)

and L=1, 3, wus *)

P}

0 for A>Aynitary and L=2, 4, ... *)

{ : place holder for spin

SDP template

normalization
g 1
@ (Vigenty) = 1 With Vigenty = (1 1)- Vauen(8 =0, /=0)-( ;)

1200 =

7:50 PM

22 2
T & P NG s B
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Q
B
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. 1
@ (Vigentity) = 1 With Vigentity =(1 1) Veyen(A =0, /=0) ( 1 )

positivity condition:

@ Vayen (A, )20for A23, /=0

@ Voga(d,)20forAz3, /=0

G Veyen(A, /)20 for A2 Ajnitary, /=2, 4,6, ...
@ Vioga(A, Y20 for Az Ayitary, /1=1,2,3, 4,

a.Vg 20 where Vg = Veven(ﬂ=ﬂe="=D)+Vodd(ﬂ'=50="=0)®(g) 8)

Clear@SDPTemplate$IsingOE;
SDPTemplate$IsingOE []:=Module(
{BC$normalization,BC%objective,BC$condition,sdp,V$theta,

GFFnormalization},

B[snoPra1ization=AutoCBB$Fector[CrossVec["identity"]]; (* 0Vigentity=1 *)
Bliobjective=AutoCB3§Vector[CrossVec["zero"]];
BL$condition=AutoCB3$Condition[1,CrossVec["V$theta"],0,{@}]~Join~ [+ a.V.>0 +«)

AutoCB3$Condition[GapConfiguration]; (+ the rest positivity conditions «)
sdp=SDPData[BC%objective,BC%normalization,BC%condition];

sdp
1;

~Join~ : see the note

120% =~
7:50 PM E
4/24/2023

Q)

7% dx @% P ENG
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— X
Cell Graphics Evaluation Palettes Window Help
|| Text v|g g €
Slide 3of 14

simpleboot : run a SDP (high efficiency mode)

SDP template

Crossing vec
Block spec

parameter file
(ext ops, user vars,...)

- sdp2input_mod —|a SDP

Spectrum asm

confarmal blocks

Advantage : very fast. All heavy computations are done in C++ programs
Disadvantage : simpleboot doesn't access to explicit SDP data (such as explicit crossing vectors 17, ;).

v

100% =
= oH O %R @ Bl Bl B Bl Pe... Au. I si Pr. 3B @so. A T & = B S ENG 423;?;3 =]
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sdp
1;

~Join~ : see the note

{# save the template as default template for this project =)
AutoCB3%$SaveSDPTemplate@SDPTemplate$IsingOE[];

Generate SDP

This function generate a SDP. It will be used by the Delaunay search scanner.
Input - a point fo scan

Qutput : filename of the SDP

SDP$IsingOE[point List,filename :Automatic]:=Module|[
{ho,he},

{Ag,Ac}=SetPrec[point];

AutoCB3$GenerateSDP [{ro,ne},{}, filename]
1

p—
AutoCB3$GenerateSDP[externalOperatorList, userDefinedVariables, paramFilename]

AutoCB3$GenersteSDP call C++ programs to generate blocks (if the block data is not generated) and generate an aciual SDP based on the template and
user-defined variables

ek

1200 =~

= oH ) 9 Res. @ o [Blsin. [Bcon. Peri.  Aut. sim. Proj.. {¥ie® @Sol. ~ & & ¢ @ PH ENG L

4/24/2023
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UG TUS I iU vainicouiso

Input

externalOperatorlList: the values of the external operators. The arder should match with “VBlock$External”
userDefinedVariables: user-defined variable in the template. Format : {"variable1”—value1, “variable2"—>value2, ...}
paramFilename: SDP filename. Automatic : AutoCB3$GenerateSDP will choose a proper name automatically.

Qutput:
SDP filename

Delaunay Search

5$SH$UploadCurrentNotebook[] (% save and upload current notebook as package (.m) to the cluster %)

initpts = {{©.5181489, 1.412625}} ~£oin ~GeneratePointsInRectangular[{©.515, @.523}, {1.38, 1.45}, 3, 3] // SetPrec;
initpts // ListPlot

. N: Requested precision 16 is smaller than ShinPrecision. Using $MinPrecision instead.

145 . .
144 F
143 F
142 F

- - -

L

1411

1200 =~

= oH o) 9 Res. @ o [Blsin. [Bcon. Peri.  Aut. sim. Proj.. {¥i® @Sol. ~ & & ¢ & PH ENG 4:;3:(?;3 =]
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1.39

138 # #
1 1 1 1 I n 1 1 1 1 I

0516 0.518 0520 0.522

ClusterAsyn$Evaluate [
AutoCB3%SaveSDPTemplate@SDPTemplate$Ising0E[] ;] I

initpts = {{8.5181489, 1.412625}} ~ Join ~ GeneratePointsInRectangular([{@.515, €.523}, {1.38, 1.45}, 3, 3] // SetPrec;

SB$FeasibilityScanner[

SDP$Ising0OE, (+ function that generates a SDP &)

initpts, (+* initial points to scan «)

"--maxIterations=100@ --dualityGapThreshold=1e-25 --primalErrorThreshold=1e-15 --dualErrorThresheld=1e-15
--precision=765 --initialMatrixScalePrimal=1e+2@ --initialMatrixScaleDual=1e+20 --maxComplementarity=1e+7@

--detectPrimalFeasiblelump --detectDualFeasibledump ", (+ SDPB parameters =)

["Delaunay"}, {(* scan method #)
200, (+ maximal points teo scan *)
False {* initial checkpeint. False means no initial checkpeoint. %)

1
1

488919

{# Check the job output. Input : job ID =)
ClusterAsyn$JobOutput ["488581"]

- mH EJ l’ﬂ ’PI_S... G tut... lsin... con... Peri... Aut... sim... Proj... Qiﬁ% CSOL.. ~

120% ~
8:00 PM
(=]

s 2
= @ P ENG 4/24/2023

g
A
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B PI_Symmetry (nsu2) = x
Terminal Sessions View X server Tools Games Settings Macros Help

. . &8 B v G ; * X O

Session Servers  Tools Games Sessions  View Split  MultiExec Tunneling Packages Settings Help X server Exit
K 6. login.rc.fas. &12. PI_Symme 8. PI_Symmet B 11. login.rc.fa B 13. PI_Symm: 15. localui.pi.i 17. vpn_caltec
| i+ T O aj A = : :

. System information as of Mon Apr 24 11:35:52 EDT 2023
“ |Igpfs.fnsu2fsimplebool47tutorial1AfProLIsingOE!
5 Name System load: 0.58 Users logged in: 14
@ & Usage of /: 41.7% of 99.94GB IP address for enolnpO:
& ~ btiob-409897.out Memory usage: 37% IP address for eno3:

. g Swap usage: 31% IP address for iboO:
g Processes: 1109 IP address for docker0:
[y
* Introducing Expanded Security Maintenance for Applications.
g Receive updates to over 25,000 software packages with your
g Ubuntu Pro subscription. Free for personal use.
rd
g https://ubuntu.com/pro
2]

Expanded Security Maintenance for Applications is not enabled.

16 updates can be applied immediately.
16 of these updates are standard security updates.
To see these additional updates run: apt list --upgradable

66 additional security updates can be applied with ESM Apps.
Learn more about enabling ESM Apps service at https://ubuntu.com/esm

Your Hardware Enablement Stack (HWE) is supported until April 2023.

Last login: Mon Apr 24 01:51:32 2023 from
:~% squeue -u nsu?2
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
409850 debugg RunMMA_j nsu? R 48:56 1 cnQ70
:~% cd /gpfs/nsu2/simplebootd4_tutoriallA/
:/gpfs/nsu2/simpleboot4_tutoriallA$ rm -r *.m
:/gpfs/nsu2/simpleboot4_tutoriallA$ squeue -u nsu2

< > JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
. 409897 debugg RunMMA_j nsu? R 0:06 1 cnB71
[ Follow terminal folder nsu2@mn@03:/gpfs/nsu2/simpleboot4 tutoriallAs ]

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here; http://mobaxterm.mobatek.net

= oH o) 9 Res. @ o [Blsin. [Bon. Peri.  Aut. sim... Proj.. $xigB @sol. ~ @ & & B P ENG 4?;:1/;0“‘;3 =]
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I P ——

Function : SB$AddPoints

Cluster control

Function : ClusterLoginNode$Evaluate

Function : ClusterAsyn$Evaluate, ClusterAsyn$JobOutput, ClusterAsyn$JobOutput$ToExpression
Function : ClusterAsyn$SDPBOutput

Function : ClusterSRUN$Reload]obs

Miscellaneous

Function : ObjSet, ObjGet
Function : RunShell

Function : CheckDirectory

Simpleboot operation mode

To use full functionality, simplehoot need automatic SSH login and SLURM cluster.

Automatic S5H login : S5H can be configured to passwordless login based RSA keys. See .

v
1205 =~

8:02 PM
P
# @ P NG B

- i ==J Dﬂ HPI_S... G tut... [sin... con... Peri... Aut... sim... Proj... Qiﬁ% CSOL.. ~

Q)
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primalErrorThreshold 1e-15

dualErrorThreshold 1e-15

initialMatrixScalePrimal le-20

initialMatrixScaleDual 1e+20

feasibleCenteringParameter 5 1 |

infeasibleCenteringParameter 8.3

stepLengthReduction .7

maxComplementarity 1e-70

initialCheckpointDir ".fPPoj_IsingDEﬁSDPBFilesJG.518148?9@9@9_1.41262589896_ApP24_14h93m215.ck"
checkpointDir " . /Proj_IsingOE/SDPBFiles /0.518148908000_1.41262580000_Apr24_14h03m21s.ck"
noFinalCheckpoint false

writeSolution X,V

procsPeriode 64

procGranularity

verbosity

Performing a timing run

time mu P-obj D-obj gap P-err p-err D-err P-step D-step beta

1 g 1.0e-40 -+0.00 +0.00 8.00 +1.008e+206 +8.00 +1.80e+24 0.4456 @.383 B8.308

2 g 7.1e+39 -1.29e-+20 +0.08 1.00 +5.54e-+19 +5.24e-195 +1.11e-24 B.366 @.398 B8.300

3 1 5.5e+39 -2.27e-+20 +0.08 1.00 +3.51e-+19 +4.91e-195 +6.6%9e+23 B.292 @.257 8.300

4 1 4.6e+39 -2.84e+20 +B.08 1.008 +2.4%9e-19 +5.94e-195 +4.98e+23 B.323 e.358 8.3

5 23 Jerdd 332020 +B.08 1.698 +1.68e+19 +7.242-195 +3.28e+23 B. 355 e.291 g.38a

G 2 2.8%e+39 -3.84e-20 +B.08 1.00 +1.89e-+19 +1.96e-194 +2.27e+23 0.439 @.339 B8.300

r 3 2.1e+-39 -5.00e-20 +B.08 1.00 +6.09e-+18 +5.3%9e-195 +1.58e-+23 8.371 g.324 B8.300
120% =

— = 8:05 PM
- i - ; : : . -

i 0 l l’ﬂ mPI_S... s tut... \sm... con... Peri... Aut... sim... Proj... ng% cSOI... A B #Z dx g P ENG 4/24/2023 B
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SSH$annlnadFile@SB$Proj$FileName; (# download current project data from the cluster =)

SB$LoadProject[]; (+ load current project data &)

SB$DelaunayPlot[] (+ plot the scan result &)

145+

143 F

142}

1.40

=
o
fal
[==]
=
r
[
=
tn
]
]

SB$RawPlot[]

1200 =~

=t 0 X)) RBes. @ Bl [Blsin. [Bcon. Peri... Aut... Sim.. Proj.. XxigB @Sol. ~ @ & & B P ENG 4?;6/:(?;3 =]

Pirsa: 23040137 Page 15/24



B PI_Symmetry (nsu2) = x
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O S : @ =B oy = & X O
Session  Servers  Tools Games Sessions  View Split  MultiExec Tunneling Packages Settings Help X server Exit
Z K 6. login.rc.fas. &12. PI_Symme 8. PI_Symmet 11. login.rc.fa 13. PI_Symm:e 15. localui.pi.i 17. vpn_caltec
T © A 2~ m ¥ up 1-00:00:00 alloc cn[004-059,061-068]
= i up 1:00:00 resv cn[003,060]
= /gpfs/nsu2isimplebootd_tutorial1A/Proj_lsingQE/ up 1:00:00 alloc cn[004-059,061-076]
8 Name up infinite n/a
@ i up 1-00:00:00 resv cn[003,060]
C SDPBFiles up 1-00:00:00 mix cn[P01-002]
. BlockData up 1-00:00:00 alloc cn[004-059,061-076]
g project_status.txt reservedq up infinite drain* cn@95
b Proj_IsingOE_SDPTemplate.m r‘eservedq Llp infinite drain cn [093-094,996-110] ,m|1004
" “ibtjob-409510.0ut reservedq up infinite 2 resv cn[003,060]
2 “ibtjob-409897.0ut reservedq up infinite 2 mix cn[001-002]
2 reservedq up infinite 2 alloc cn[004-059,061-076,079-086,089-090]
/ reservedq up infinite 6 idle ¢cn[077-078,087-088,091-092]
2 up 7-00:00: 2 mix cn[001-002]
o up 1-00: 1 idle cn078
up 1= P idle cn[077-078]
up 7-00: 1 resv cno6o
up 7-00: 15 alloc ¢cn[053-059,061-068]
up 1-00: 1 drain* cn@95
up 1-00: 18 drain cn[093-094,096-110],mn004
up 1-00: 10 alloc ¢cn[079-086,089-090] I
up 1-00: 2 idle cn[087-088]
up 1 1 drain* cn095
up 1- drain cn[093-094,096-110],mn004
up i e alloc cn[079-086,089-090]
up 1 idle ¢cn[087-088,091-092]
up 1-00: drain* cn@95
up 1-00: drain cn[093-094,096-110],mn004
up 1-00: alloc cn[079-086,089-090]
up 1-00:00: 4 idle cn[087-088,091-092]
up 1-00:00: 2 idle cn[077-078]
up infinite [¢] n/a
nsu2@mn@B3:/gpfs/nsu2/simpleboot4_tutoriallA$ squeue -u nsu2
< > JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
, 409910 amddebugq RunMMA_j nsu? R 0:05 1 cn087
[ Follow terminal folder nsu2@mn@03:/gpfs/nsu2/simpleboot4 tutoriallAs |JJ

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here; http://mobaxterm.mobatek.net

=g ) 9 Res. @ Bl [Bsin. [Bcon. Peri.  Aut. sim... Proj.. Xxig® @sol. ~ @ & & B P ENG 4?;:6/;3;3 =]
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| . . .

: 0518 0.520 05

n
[a=]
(%]

SB$RawPlot[ ]

utility codes

check job output and SDPB output‘

{# Check the job output. Input : job ID «) I
ClusterAsyn$JlobOutput ["487653"]

{# Check the SDPB output. Input : SDP file name %)
ClusterAsyn$SDPBOutput ["@.515@0e0ee08e 1.44999300000 Aprl7? 28hleme2s.sdp"]

SB$LoadProject[];
ClusterAsyn$SDPBOutput @ 0bjGet [SB$Proj$calculated$dual, 1, "LastCheckpoint"]

download the project data and monitor the result in real time

{# download the project data every 1ls and plot the data #)
Monitor[
While [True,
Pause[1];
SSH$DownloadFile @ SB$Proj$FileName;
13
1209 =

=g ) 9 Res. @ o [Bsin. [Beon. Peri.  Aut.. sim.. Proj.. $xig® @Sol. ~ @ & & B P ENG 4?;9/:(?;3 =
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File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
, Refresh [SB$DelaunayPlot[], UpdateInterval - 1]] i

. 145}

1420 ) ..

o
on
=k
@

0.520 0.522

cancel all jobs

{# ClusterLoginNode$Evaluate: execute MMA command on the login node of the cluster =)
ClusterLoginNode$Evaluate[

{* RunShell : execute a shell command =)

1200 =~

=t 0 X)) Res. @ Bl [Blsin. [Scon. Peri... Aut... Sim.. Proj.. Xxig® @Sol. ~ @ & & B P ENG 4?;41/:(?;3 =]
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v = | Tutorial1A2
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% 5 -
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TIRAHR EzHa]
« v
Pictures ~ O & -
picieehgaftalid o IsinSOitest.nb
Gls k= IsingOE.m
temp # 1singOE.nb
ToPrinter % IsingOE_MMA.m
visa # 1singOE MMA.nb
Working “*'» IsingOE_nvg.m
# |singOE_nvg.nb
= LtFBAw E IsingOE_nvg_3param.m
PEDESE i |singQOE_nvg_3param.nb
1+ F& ) IsingOE_OPEscan.m
= @B ;ﬁ IsingOE_OPEscan.nb
e % coux i
mRE ' T ]
| normalization3.txt
A A O3vst OPEscan.m
rER “ Q3vst OPEscan.nb
= Windows (C:) | objective3.txt
- LENOVO (D2) | run.sh
. Applications (E2) # simpleboot_reference.nb
Rk ". submitMMA.m
v M= IsingOE[}—Eﬂﬁi.nb
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IsingOE2.nb - Wolfram Mathematica 11.1 o x

File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
MNull

Manually add points for Delaunay scanner to scan

{# ClusterlLoginNode%Evaluate: execute MMA command on the login nede of the cluster «)

ClusterLoginNode$Evaluate(j
(#* Cluster$AddPoints : add a list of peint for the scanner to compute &)

Cluster$AddPoints|
({©.5177491433922756, 1.4069517@19543976" }, {©.517388791833411, 1.4042418752442998" },
{@.517e706212469988, 1.4098545918566775" }, {©.528560247394137, 1.429477136482@849" },
{@.5207153427873431, 1.4328644198697@7}, {©.5216846889948815, 1.43523551824108423" }} // SetPrec]

Add a test region for Delaunay scanner

ClusterLoginNode%Evaluate[
(#* Add a test region in the Delaunay scanner. The scanner will enly search for new points inside the test region. =)
SB$LockProject[];
ObjSet[SB%Proj, "methed"] =
["sampler" - "Delaunay",
"Region" -+ Pelygon@ { {@.5171516665322581, 1.3974831977419353" }, {@.51896608012896774, 1.484919@132258863" ),
{©.5175772512096775, 1.4133332254838799" }, {©.516390@939516128, 1.40257886@9677416" }}};
SBSUnlockProject[];
1

ClusterLoginNode%Evaluate[

1200 =~

= o O %R @ Bl Bl [Blo. [Bsi- Pe... au_ [ sie Tu. {¥ieR @Qso- A @ 2 & B PH NG 4?;47/:(?;3 =]
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isingOE2.nb * - Wolfram Mathematica 11.1 = x
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
{# Check the SDPB ocutput. Input : SDP file name )

ClusterAsyn$SDPBOutput ["©.5181489@e0ee_1.412625800e0_Apr24 14he3m2ls.sdp"]

2 - S5H3DownloadFile@SB%Proj$FileName; (+ download current project data from the cluster «)
SB#LoadProject[]; (* load current project data +)

- SB$DelaunayPlot[] (+ plot the scan result =)

1451

143 B

141} ;
1401
139+

0.518 0.520 0522

1200 =~

= oH O %R @ Bl Bl [Blo. [Bsi- Pe... au_ [ sie Tu. {¥ieR @Qso- A & 2 & B S NG 4?;3:(?;3 =]
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IsingOE.nb (Running...) - Wolfram Mathematica 11.1 = x
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

, Refresh [SB$DelaunayPlet[], UpdateInterval - 1]] ]
- 145+
1.44
143} g
1421 ~< _
4 = o i h ) *
; “ e
. l, '»_}. G
i [% TN
1414 o
5 P \
b B \
Ly \
140 T Y
1.39
0.518 0.520 0.522

cancel all jobs

{# ClusterlLoginNode%Evaluate: execute MMA command on the login node of the cluster «)
ClusterLoginNode$Evaluate[

{*+ RunShell : execute a shell command =)
: ' 120% =«

8:21 PM
s
@ = @ P NG B

= 5i j °&l FPI_... G tut... @Isi... co... Isi... Pe... Au... si... Tu... Qiﬁ% CSO... ~

()}
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Terminal Sessions View X server Tonls Games Settinas
. ' whe EsubmitMMA.m - Wolfram Mathematica 11.1
Session  Servers  Tools Games Sess

Marrans Heln

File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

Quick connect...
¥ Update

Functions Sections

LN S O a |

A

D Debug

# Run All Code

X O

X server Exit

17. vpn_caltec L &

alui.pi.i

/gpfs/nsu2isimpleboot4 tuterial1A/

_E m—— etFileDirectory| | :=If | $InputFileName==="",NotebookDirectory| | ,DirectorylName@$InputFileName | ;
(% 3 $MainFileScriptQ=3$InputFileName=:=""
Proj_IsingOE AppendTo | $Path,GetFileDirectory| | | ;
gy Boaipts SetDirectoryfGetFileDirectory| ) ;
° Proj_IsingOE_nvg
1 Proj_IsingOE_MMA
e Proj_IsingOE_nvg_3param et ["./Scripts/config.m” | ;
5 Proj_IsingQ_test et | ReconfigCmd@" [ Local.PackageDirectory| /Bootstrapper.m” | ;
2 Proj_IsingOE_OPEscan
P Proj_IsingOE_nvg_EFM
g Proj_IsingOE_test
w Proj_IsingOE_skydiving
= submitMMA.m
= run.sh T Ny o
test. txt Get "IsingOE.n I
% IsingOE2.m
= IsingOE.m AutoCB3%5aveSDPTemplateSDPTemplate$Ising0E | ;

initpts-  @.5181489,1.412625
SBfFeasibilityScanner

5DP$IsingOE, funct
initpts, initial peoints te scan

maxIterations-18e8

"Delaunay™;, =Ca

<
amdpreq up 1-00:00:00 i 1dle cn[087-088,
< b gpupreq up 1-00:00:00 2 idle cn[077-078]
actq up infinite [¢] n/a

[ Follow terminal folder nsu2@mn@03:/gpfs/nsu2/simpleboot4 tutoriallAs ]

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here; http://mobaxterm.mobatek.net

) 9 . @ Bl B Bl B B P Ba Bs B

-Join-GeneratePointsInRectangular '@.

515,8.523,

dualityGapThreshold-1

2 s

1.38,1.457,3,3

—
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ExerciseﬁTutoriaHA.nb - Wolfram Mathematica 11.1
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
This is a long exercise set. But the computiation is pretty quick for A = 11 (around 10mins to ~1 hour).

For perimeter user.

We are sharing limited computational resources among many participants. Please don't do heavy computations. For debugging, you can use debugg. Once the code runs correctly for

10mins. you can stop it and re-run it on defg. Once the feasible region have rough sharp (usually around 100 to 200 points), you can stop the computation.

Try to do Exercise 1-3 today. Try to finish Exercise 4 by Thursday (it's related to what | want to discuss on Thursday).

Exercise |

Go through [singOEJNb to understand how the bootstrap conditions are set up.
Execute IsingOE.nb to scan a 3D Ising island.

Exercise 2
Go through IsingO.nb to understand how to use user-defined variables.
Execute IsingO nb 1o scan single correlator for 3D Ising.

Exercise 3

Wodify IsingO.nb to scan single correlator bound for 3D O(N). You can use the crossing vector from Arxiv:1307 6856 (2.5).

In simpleboot. the default definition of conformal block is in ArXiv.1803.04403 TABLE | row 1. while the convention of ArXiv.1307.6836 is in row 3.
for V4 ., When you type in crossing vector, you should take minus of V4 a, in ArXiv-1307 6856 (2.5).

Exercise 4
- AppllCBl’lDl‘lS (=9} B et et e e R e R T T TV IR N R PR, o -
—_ Academia (F) - IsingOE_nvg.m &) 4/24/2023 7:36 AM Wolfram Mathe... 17 KB
v i# IsingQE_nvg.nb &) 472442023 7:36 AM Waolfram Noteh... 501 KB

53ANEE ik 1-MEE 200KB HHiGE EEE

= s IR CEERERE G ¢t @ 1 s ac
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Therefore there is a (-1}’ difference

= i x
2]
]

~

L

100% -
=
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