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Get["./Scripts/config.m"];
Get [ReconfipgCmd®” [Local.PackageDirectory] /Bootstrapper.m™];

Bootstapper packages Loaded. Version : 4.8

FMMA Precision set to 266.

Cluster$SetConfig["” [Cluster.ProjectDirectory]"”,"Proj_IsingOE_nvg"];
CheckDirectory[Cluster$GetConfig[" [Cluster.ProjectDirectory]”]]; (% create the folder if it doesn't exist #)

(# folder for the current project

Input : bootstrap condition

Fil o
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"

Fp[sig,sig,sig,sig,0]
Fpleps,eps,eps,eps,0]
"VBlock$Identity"— a 3

Fp[sig,sig,eps,eps,@]
Hp[sig,sig,eps,eps,0]

4 11y
(# crossing vector for Vigeptity=(1 1) -Veyen (A=0, £=0)- |1|\ *)

"odd"
"odd®

"VBlock$Deriv'=| "odd” |,
“odd”

"even"

(# indicate the 5 compenents are even/odd under u<->v exchange +)

y

* the name of external operators as String =+)

"VBlock$External”-»{"sig","eps"} |

!

Block specifications

{+ conformal block specifications spacetime dimension, derivative order, pole keeping order, r, order, spins *)

blockconfobij={"dim" >3, "Amax"-11,"x"»12,"rN"248,"lset"»Range[®,20]~Join~(49,52}};

dim = 3;
Lambda = 27;

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

fAlddam « 3 fAmaw 77 w230 WM 82 Trad+ B3 1 7 2 A L £ 7 ®” QO 14 11
120% =~
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GFFnormalization},

[#

[
!

BC$normalization=-AutoCB3$Vector |CrossVec lop[op,"E",1,1],2AutoCB3%$CorOP2VarName [ "esp"],{V 2 ,e},e] +

CrossVec |op[op,"E",1,1],2AutoCB3%$CorOP2VarName ["sig"],{0,V 2 ‘L,@ +

CrossVec [op[op, "0",1,1] ;AutoCB3%Cor0P2VarName ["sig" ] +AutoCB3%$CorOP2VarName ["esp” ], {1},0] ],‘

#)

RN LI EIRFENS DO EAutoCB3%51ipmaNavigatorNormalizer [GapConfiguration] R
BC$objective=AutoCB3$Vector[CrossVec["identity"]];

BCfcondition=AutoCB3%$Condition[1,CrossVec["V$theta"],0,{0}]~Join~
AutoCB3$Condition [GapConfiguration];

(* o Videntity=1 *)

(# a.Vs50 %)

(# the rest positivity conditions «)
sdp=SDPData[BC%objective,BC%normalization,BC%condition];
sdp

B

~Join~ : see the note

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

T mnmanma+r~ CMD

__“J "ﬂ _PI_Symmetrm G IsingOE_nvg... IsingOE_M...

IsingOE_nvg... IsingOE_Tut...

c simpleboot ...

]
[ ]
I

Tutorial4A testrun simpleboot4 tutorial4A 9 Solstice
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GFFnormalization},
[#
BC$¢normalization=-AutoCB3$Vector |CrossVec op:opJ“E“,l,llJEnutoCBBSCGPDPEUaPNaFe:“esp”l,;W:z,6},e]+

CrossVec op:opj"E"_.1_.'1]JZnutGCBBSEZOPOPEVarNar'e:"sig"]_ﬁ@f‘v"2 ‘L,@ -

CrossVec [op[op,; "0",1,1] ;AutoCB3%Cor0P2VarName ["sig" ] +AutoCB3%$CorOP2VarName ["esp” ], {1},0] },‘

*)

BCEnormalization=AutoCB3$5SigmaNavigatorNormalizer[GapConfiguration]; (+ o.Vigeprity=1 +)
BC$objective=AutoCB3$Vector[CrossVec ["i£entity"] 1;
BC$condition=AutoCB3$Condition[1,CrossVec["V$theta"],0,{0}]~Join~ (% a.V.>0 +)
AutoCB3$Condition[GapConfiguration]; (+ the rest positivity conditions «)

sdp=SDPData[BC%objective,BC%normalization,BC%condition];

sdp
B

~Join~ : see the note

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

T mnmanma+~ CMD

:.J Dﬂ _PI_Symmetrm G IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut... csimpleboot_“.

]
[ ]
I

Tutorial4A testrun simpleboot4 tutorial4A ) Solstice
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sdp=SDPData [BEC$ocbjective,BC8normalization,BC3condition] ;

sdp

E

2 AutoCB3%Cor0OP2VarName ["eps"]

2 ExtOp%eps
— 5
BC$normalization = -AutoCB3$Vector[CrossVec [op[op, "E", 1, 1], 2 AutoCB3$%CorOP2VarName ["esp"], {‘\5, B}, G] +
CrossVec [op[op, "E", 1, 1], 2 AutoCB3$CorOP2VarName["sig"], {a, '-5}, a] .

CrossVec [op[op, "0", 1, 1], AutoCB3$CorOP2VarName["sig"] + AutoCB3$CorOP2VarName["esp"], {1}, @] ];

~Join~ : see the note

[* save the template as default template for this project «)
AutoCB3%SaveS5DPTemplate@S5DPTemplate$Ising0E[];

Generate SDP

This function generate a SDP. It will be used by the Delaunay search scanner.

>

130% =
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SDP filename

Graphics

load packages

Evaluation

Palettes

Window Help

[T = Get [ReconfigCmd@" [Local.PackageDirectory] /Indicatorl.7.m"];

Cluster$SetConfig[" [sdpb.script]"”,
"mpirun -n $phys_cores_per_node /gpfs/nsu2/bootstrap_bin/sdpb2.4.8_midck --procsPerNode=$phys_cores_per_node "];

Cluster$SetConfig[" [AutoCB3.sdp2input mod.script]",

(# For navigator runs, we use a modified SDPB based on SDPB2.4.@ )

£

"mpirun -n $phys_cores_per_node /gpfs/nsu2/bootstrap_bin/sdpZinput_mod_2.4.8"];

Navigator run

y

|
[ |
I

Dﬂ 'PI_Symmetrm G IsingOE_nng.. IsingOE_M...

Tutorial4A

Cluster$SetConfig[" [AutoCB3.FixPrefactor]",True];

IsingOE_nvg... IsingOE_Tut... c'simpleboot_“.

testrun

simpleboot4

tutorial4A

L~ fl
) Solstice
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HICI L TIHNITW VUWHITWMIETD, WIS TGl VLIRS N LIS I.GIII'JIHLU.

paramFilename: SDP filename. Automatic : AutoCB3$GenerateSDP will choose a proper name automatically.

T i . ‘. VUIIMWIT 1T — 7Vl 1, VUlIWMICE VAW ...J’

Output:
SDP filename

load packages

Get [ReconfigCmd@" [Local.PackageDirectory] /Indicatorl.7.m"];

—

(# For navigator runs, we use a modified SDPB based on SDPB2.4.@ )

Cluster$SetConfig[" [sdpb.script]",
"mpirun -n $phys_cores_per_node /gpfs/nsu2/bootstrap_bin/sdpb2.4.0_midck --procsPerNode=$phys_cores_per_node "];

Cluster$SetConfig[" [AutoCB3.sdp2input_mod.script]”,
"mpirun -n $phys cores per node /gpfs/nsu2/bootstrap_bin/sdp2input _mod 2.4.8"];

Cluster$SetConfig[" [AutoCB3.FixPrefactor]",True];

< >
1300 =
J Dﬂ E Pl_Symmetr... G IsingOE_nng.A IsingOE_M... IsingOE_nvg... IsingOE_Tut... c simpleboot ... & z 7:39 PM
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load packages

Cluster$Configuration

[ [Cluster.LoginServer] »>10.10.21.98, Cluster.Account] - nsu2,

[Cluster.WorkspaceDirectory] » /gpfs./nsu2/PITutorial/TutoriallA, [Cluster.PackageDirectory] » /gpfs/nsu2/simplebootd_package,

[Local.PackageDirectory] » C:\Users\shinn\OneDrive\Bootstrap Projects\BootstrapperV2_ Latest Packages\simpleboot4,

[AutoCB3.scalar_blocks_mod.script]

mpirun ind to none n 1 /gpfs/nsu2/bootstrap_bin/scalar_blocks_mod num- threads $phys_cores_per_node,

[AutoCB3.sdp2input_mod.script] »mpirun n $phys_cores_per_node /gpfs/nsu2/bootstrap_bin/sdp2input_mod_2.4.0,

[AutoCB3.sdpdd] » mpirun -—n $phys_cores per_node /gpfs/nsu2/bootstrap _bin/sdpdd procsPerNode=$phys_cores_per_node ,

[sdpb.script]

mpirun n $phys_cores_per_node /gpfs/nsu2/bootstrap_bin/sdpb2.4.0_midck procsPerNode=%phys_cores_per_node ,

[DynamicSDPB.script] »mpirun n $phys_cores_per_node /gpfs/nsu2/bootstrap_bin/dynamical_sdp_RVI1B,
[ClusterModel] > srun, [SDPB.Version] » sdpb_El, "QUADRATICNET.SCRIPT] -

/home /nsu2 /packages/stack/stack 2.5.1 linux x86_64/stack exec /home /nsu2/packages/quadratic net old/quadratic net exe

pvm2sdpExecutable /home/nsu2/packages/quadratic net old/quadratic net master/scripts/pvm2sdp.sh

sdpbExecutable /home/nsu2/packages/quadratic net old/quadratic net master/scripts/sdpb.sh - -workDir tmp,

TQUADRATICHNET.SWITCH] » False, [UsePackage.scalar_block] » False, [UsePackage.sdp2input] - False,
[Debug.TimingStatistics] » True, ‘UsePackage.Auto(CB3] > True, [AutoCB3.no fake poles] : True,
[AutoCB3.sdp2input_mod] > True, TAutoCB3.scalar_blocks_mod.cmdprec] »128,
[AutoCB3.scalar_blocks_mod.precision]| - 1824, [AutoCB3.sdp2input_mod.precision]| — 1924,

] Dﬂ mPI_Symmetrm @ IsingOE_nng.A IsingOE_M... IsingOE_nvg... IsingOE_Tut.‘. csimplebont_“.

=

Tutorial4A testrun simpleboot4 tutorial4A <) Solstice

|
| |
i
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HICI L TIHNITW VUHITWMIED, WIS WA VLIRS N IS I.GIII'JIHI.G.

paramFilename: SDP filename. Automatic : AutoCB3$GenerateSDP will choose a proper name automatically.

1T i . \ VUIIMWIT 1T —7VUluS I, VUlIWM e VAW oo ...J’

Output:
SDP filename

load packages

Get [ReconfigCmd@" [Local.PackageDirectory] /Indicatorl.7.m"];

(# For navigator runs, we use a modified SDPB based on SDPB2.4.@ =)

Cluster$SetConfig[" [sdpb.script]",
"mpirun -n $phys_cores_per_node /gpfs/nsu2/bootstrap_bin/sdpb2.4.0_midck --procsPerNode=$phys_cores_per_node "];

| I
Cluster$SetConfig[" [AutoCB3.sdp2input_mod.script]”,
"mpirun -n $phys cores per node /gpfs/nsu2/bootstrap_bin/sdp2input _mod 2.4.8"];

Cluster$SetConfig[" [AutoCB3.FixPrefactor]",True];

< >
130% =
] Dﬂ EPI_Symmetrm G IsingOE_nng.A IsingOE_M... IsingOE_nvg... IsingOE_Tut... csimplebont_“. & 7z 7:41 PM
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INAVIZATOI" run

BFGSDp‘I::i.ons:{

"Algorithm"-+ConstrBFGS, (+ MyBFGS, or ConstrBFGS . Default : MyBFGS «)

"BoundingBox"-»SetPrece{
{e.515,e.523},

{1.38,1.45)

}, (% Default : Automatic «)
"FeasibilityQ"-False,

"Pr"ec:i.'riv:m('.-'u::al.g"—»lﬂ_zeJ (* Default : 10719 )
"Pr'ec'.:i..'.iv:ml’.-'u::all.5"—»16729J (* Default : 10719 4)
"PrecisionGoal.f"-+1@°%%, (+ Default : 1019 )

"InitInvHessian"—+Automatic[©.82], (+ Default : Automatic «)

"ConstrBFGS.OptimizeDirection"—» {1,"max"}, (+ {1,"max"}

or {2,"min"}. Default: {1,"max"} =*)

"ConstrBFGS.InfeasibilityTolerence"s {"Relative",2}, (* {"ﬁ\bsolute" ,18722) op ["Relative",2}. Default: {"Relative",2] =)

1 9

"L.'i.neSear'ch.Sa'FeInter'val"—r{—,— y (* Default : {i_,—‘,
-~ 1@

30 1e

"SDPD.Derivative.Infinitesimal"+10"2® (. Default : 18 2°

;“J Dﬂ 'PI_Symmetrm G IsingOE_nvg... IsingOE_M...

IsingOE_nvg... IsingOE_Tut...

c simpleboot ...

Tutorial4A testrun simpleboot4

tutorial4A 9 Solstice

Pirsa: 23040146
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{e.515,e.523},

{1.38,1.45}
}s (% Default : Automatic )

"FeasibilityQ"—»False,

"PrecisionGoal.g"-»10° 2%, (. Default
"PrecisionGoal.s"-»10° 2%, (+ Default
"PrecisionGoal.f"-+10 2%, (« Default

"InitInvHessian"-+Automatic[©.02],

"ConstrBFGS.OptimizeDirection"—» {1,"max"}, (* {1,"max"} or {2,"min"}.

i

"ConstrBFGS.InfeasibilityTolerence"—» {"Relative",2}, (= {"ﬂbsclute"_,le 281 or ["Relative",2}.

1 9
"LineSearch.S5afelnterval "-r{ e
30 1o

"SDPD.Derivative.Infinitesimal"-»1

}s

(+#+ Default

(+« Default

9—26

Evaluation Palettes Window Help

19719 )
10°1¢ )
10719 )
Automatic )

Default: {1,"max"} =)

[ 1 9 \
LI
-1 10

i

(«+ Default : 10722 )

SSH$UploadCurrentNotebook[] (* save and upload current notebook as package (.m) to the cluster )

;“J Dﬂ _PI_Symmetrm G IsingOE_nvg... IsingOE_M...

IsingOE_nvg... IsingOE_Tut... csimpleboot_.“

Default:

|
| |
i

Tutorial4A testrun

simpleboot4 tutorial4A 9 Solstice

Pirsa: 23040146
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{e.515,e.523},

{1.38,1.45})
}s (% Default : Automatic )

"FeasibilityQ"—»False,

"PrecisionGoal.g"-»10 2%, (. Default
"PrecisionGoal.s"-»10° 2%, (. Default
"PrecisionGoal.f"-+10 2%, (« Default

"InitInvHessian"-+Automatic[©.02],

"ConstrBFGS.0OptimizeDirection"-» {1,"max"}, (+* {1,"max"} or {2,"min"}.

1

"ConstrBFGS.InfeasibilityTolerence"—» {"Relative",2}, (= {"ﬁbsclute"_,le 281 or ("Relative",2}.

1 9
"LineSearch.S5afelnterval "-r{ e
30 1o

"SDPD.Derivative.Infinitesimal"-»1

}s

(+«+ Default

(«+ Default

9—26

Evaluation Palettes Window Help

19719 )
10°1¢ )
10719 )
Automatic )

Default: {1,"max"} =)

[ 1 9 \
LT
-1 10

i

(«+ Default : 10722 )

SSH$UploadCurrentNotebook[] (* save and upload current notebook as package (.m) to the cluster )

:.J Dﬂ _PI_Symmetrm G IsingOE_nvg... IsingOE_M...

IsingOE_nvg... IsingOE_Tut... csimpleboot_.“

Default:

|
| |
I

Tutorial4A testrun

simpleboot4 tutorial4A 9 Solstice

Pirsa: 23040146
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ClusterAsyn$Evaluate|
AutoCB3%SaveSDPTemplate @SDPTemplate$IsingDE[];

initpt = {@.52, 1.44} // SetPrec;

SB$NavigatorRun [BFGSoptions, SDP$IsingOE, initpt,
"--saveMiddleCheckpointMuThreshold=1e-8 --maxIterations=100@ --dualityGapThreshold=1e-25 --primalErrorThreshold=1e-15
--dualErrorThreshold=1e-15 --precision=765 --initialMatrixScalePrimal=1e+2@ --initialMatrixScaleDual=1e+20

--maxCemplementarity=1e+7@ --writeSolution=\"x,y,X,Y\"", 18688, False]
] )
468976

ClusterAsyn$JobOutput["408976" ]

{x* Check the job cutput. Input : jecb ID =)
ClusterAsyn$JobOutput ["408581" ]

SB$LoadProject([];
0ObjGet [SB$Proj$calculated, 2, "LastCheckpoint™]

@.520030122632 1.43997505299 Apr21 18h13md2s.sdp

>

130% =
] Dﬂ EPI_Symmetrm G IsingOE_nng.A IsingOE_M... IsingOE_nvg... IsingOE_Tut... c simpleboot ... & 7 7:59 PM
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U

65
b6
87
68
89
70
71
72
73
74
75
76
77
78
79
g0
81
82
83
84
85
86

J DQ EPI_Symmetrm @ IsingOE_nng.A IsingOE_M...

|
[ |
I

Cel_\,LG:aijcs
35 e
33 9.3e
34 5.6e
34 3.5e
35 2.2e:
35 1.4e
36 8.0e
36 3.5e
158
FF hide
38 2.2e
38 8.4e
39 3.4e
39 1.3e
40 5.3e
40 2.1e
41 8.6e
41 3.4e
42 1.4e
A2 5.5e
43 2. 2e:
43 8.8e

& Eva\uaiic-rlugalit‘ges
25 +1.35e+28
24 9.40e 27
24 .6.88e 27
24 3.88e.27
24 2.50e-27
24 +1.63e+27
23 +1.93e:27
23 4.3%e:26
+23  +1.79%e-26
+22  +6.52e+25
22 2.34e 25
21 :8.78e-:24
+21  -3.46e.24
21 1.37e:24
+20  +5.48e-23
20 2.20e-.23
+19  +8.9%e-22
19 3.63e:22
+19  +1.50e+22
18 +6.25e+21
18 2.63e+21
17 +1.18e-21

Window Help

v.vULrLLY

a.a1a5

.90998
.80961
.80935
.80914
.80894
.00880
.80875
.00875
.00874
.00874
.00875
.00876
.00878
.80879
.00881
.00881
. 008809
.00876
.80874a
.00864
.00857

o O 0 @ 0 @ 0 & 6 @ 0 & & @ 6 0 & &0 0 @ @

4.y

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.009
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

RS M N T R 1 T iy G (R R Tl il i e i L s

= 1LI7CT

.43e
.31e
.31e
.43e
.31e
.31e
.1%e
.31e
.43e
»3le
.54e
.31e
.78e
.66e
.54e
.43e
.54e
.3le
.54e
=3
.66e
.3le

L1

211
211
211
211
211
211
211
211
211
211
211
211
211
211
211
211
211
211
211
211
211
211

[ T« R W e N s R = T T = N = ) S = WU R »< T W IR S o S W R Ny NS ]

a 1T

.81e
.62e
.2Be
.92e
.07e
.38e
.78e
.4le
.16e
.35e
.b6e
. l3e
.98e
.31e
.48e
.93
ANe
.90e
.@le
.10e
.52e
.70e

1O

185
185
185
185
185
185
185
183
183
183
183
183
184
183
183
183
183
185
184
184
184
184

RO R R R AR R R LR WD DD OO ®

PRVLEL &)

.385
.148
.@645
.0322
.0166
.00778
.8e274
.0Be972
.00ee335
.000114
.80e @5
.25e-05
.10e 06
.34e 06
.38e 07
.43e @7
.bde 08
.5le 08
.88e 09
.58e 09
.@9%e 10
.65e 10

Q0O 0O @ & 0 0 = = O 60 = 08 & 60 & & 0 0 @ @ @ ¢

IsingOE_nvg.A. IsingOE_Tut... csimplebont_“.

Tutorial4A

testrun

simpleboot4

tutorial4A

= Solstice

-
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- O

.538
.591
-561
.549
.536
.549
.829
-866
.949
.991
.0e

.992
.997
.00

.00

.985
.989
.978
.966
- 951
.945
.894

(=)

= g X
@.543 6.308
B.538 9.300
@.581 6.3e48
0.484 0.300
&.531 @.300
@.647 0.300
Q.646 @.308
d.855 0.300
@.661 6.300
2.666 0.300
a.670 9.380
0.672 0.300
a.673 0.300
0.674 0.300
a.6/4 0.300
0.675 @.302
A.675 9.380
8.676 ©.300
0.677 ©.300
a.677 0.300
0.675 ©.300
8.672 ©.300

>
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28
29
30
31
32
33
34
35

Graphics Evaluation Palettes Window Help
10.520869794409, 1.43201042929

10.520892152519, 1.43231830004

19.520896156846, 1

oS o e @ 9@

.520896358818,
.520896359508,

q
.
. 520896359501, 1
. 520896359501, 1

|

.520896359501,

LA3240052676 ¢
.43241993095 }
L43241117127 )
.432411173291
.43241117329 1
.43241117329

6.43574682959 10
1.75922323397 <10
1.08776345829 <10
4.17849119208 « 10
1.87015377365 « 10
2.10770894855 <10
1.64652840466 < 10
1.36213138885 x 10

1l

11

12

15

18

24

26

28

{0.000014148, 1.06535x10 ° |
(8.4288 10 °, 2.88681x18 7 |
{6.61742x10°%, -4.18259x10 %
{6.31751x10 %, 1.07564 <10 7|
(6.30963 <10 °, 9.14048 <10 ** |
(6.30956 1@ °, 2.05805 «10 ' |
{6.30956 x 10 °, 1.04104 x 18 **|
16.30956 JITH, 7.18911 « 1@ =]

ClusterAsyn$SDPBOutput @0bjGet [SB$Proj$calculated, 1, "LastCheckpoint™]

{« automatic stall recovery and save middle checkpeint =)
ClusterAsyn$SDPBOutput @0bjGet [SB$Proj$calculated, 3, "LastCheckpoint"]

ClusterAsyn$SDPBOutput@0bjGet [SB$Proj$calculated, 10, "LastCheckpoint"]

ListPlot[IndicatorHistory[[All, 1]], Joined » True, PlotMarkers -» {Automatic, Tiny}, AspectRatic =+ 1,
PlotStyle » {Lighter@Red}] //

Shnw[:f,

Y

|
| |
I

— Pa L el

_‘_‘_‘_\_x_x_.
FIRT S S S S

=y

D'g HPI_Symmetrm @ IsingOE_nng.A IsingOE_M...

IsingOE_nvg... IsingOE_Tut.‘. csimplebont_“.

)}ég, *, ListPlot[IndicatorHistory[[-1;; -1, 1]], PlotMarkers =+ {*, S5caled[@.85]}, AspectRatio -+ 1,

(=)
N

Tutorial4A

testrun

simpleboot4 tutorial4A

<) Solstice dx Bt

Pirsa: 23040146

>

130% =~
8:01 PM

ENG Thursday E
442772023

Page 16/60



IsingOEfnvg.nb * - Wolfram Mathematica 11.1
File Edit Insert Format Cell

26
27
28
29
30
3
32
33
34
35

Graphics

Evaluation Palettes Window Help

1@.520772395715, 1.43095692221 }

{9.520813488151, 1.431448208702 |

19.520869794409, 1.43201042929 )

@ e e e e @ @

.520892152519,

. 520896358818,
.520896359500,

.43231830004 }

.43241093085 1

i;
.520896156846, 1.43240052676}

i,

1

LA3241117127 )

.520896359501, 1.43241117329]
.520896359501, 1.43241117329}
. 520896359501, 1.43241117329}

1.92472196496 = 1@ *?

.83995667917 « 10 ¢

.43574682959 « 1@ !

.75922323397 x 10 !

.08776345829 x 10 2

.87015377365 < 1@ 18

.10770894055 = 10 2*

64652840466 x 10 2°
36213138885 x 10 28

1
6
1
1
4.17849119208 « 10 1*
1
2
1
1

(0.0000432394, 4.96977 <10 °|
{0.9000219229, 2.13631x10 °|
(0.000014148, 1.06535<1@ ° |
(8.4288x10 °, 2.88681x18 7|
(6.61742x10 %, 4.18259 <10 7|
{6.31751x10 %, -1.07564 <10 7|
{6.30963x10 °, 9.14048 <10 *? |
{6.30956 <10 °, 2.05805 x10 ' |
{6.30956 <10 °, 1.04104 x10 **|
{6.30956 < 1@ %, 7.18911x 10 **|

ClusterAsyn$SDPBOutput @0bjGet [SB$Proj$calculated, 1, "LastCheckpoint™]

{» automatic stall recovery and save middle checkpoint =)

ClusterAsyn$SDPBOutput @0bjGet [SB$Proj$calculated, 3, "LastCheckpoint™]

ClusterAsyn$SDPBOutput @0bjGet [SB$Proj$calculated, 10, "LastCheckpoint]

ListPlot[IndicatorHistory[[All, 1]], Joined » True, PlotMarkers - {Automatic, Tiny}, AspectRatic =+ 1,
PlotStyle » {Lighter@Red}] //

/]

|
Al
I

144
144 g
10
D'g HPI_Symmetrm @ IsingOE_nng.A IsingOE_M... IsingOE_nvg... IsingOE_Tut.‘. csimplebont_“. & 7z
A
Tutorial4A testrun simpleboot4 tutorial4A <) Solstice dx Bt

Pirsa: 23040146

[«

i

>

1309 =~
8:03 PM

ENG Thursday E
442772023
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IsingOEfnvg.nb * - Wolfram Mathematica 11.1 = x
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

PlotStyle - {Blue}],
PlotRange —+ Transpose@ { {©.5192419365518848, 1.418785864828847}, {©.5221499751744999, 1.446828503257329) ]] &

= N: Requested precision 16 is smaller than $MinPrecision. Using $MinPrecision instead.
== N: Requested precision 16 is smaller than $MinPrecision. Using $SMinPrecision insteac
= PlotMarkers: Invalid size Scaled[0.05]. A PlotMarker must be of the form {marker, size},
1.444 -
1.440

0.6195 Tt oO85206 - 05210 06215 06220
142607 "
< >
130% =~
J Dﬂ m PI_Symmetr... @ IsingOE_nng.A IsingOE_M... IsingOE_nvg... IsingOE_Tut... c simpleboot ... & z 8:04 PM
- i ~ & ENG Thursday E
Tutorial4A testrun simpleboot4 tutorial4A <) Solstice dx Bt 442742023

Pirsa: 23040146 Page 18/60



IsingOEfnvg.nb * - Wolfram Mathematica 11.1
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

PlotStyle » {Blue}],

PlotRange -+ Transpose@ { {©.5192419365518848, 1.418785864820847}, {@.5221499751744999, 1.446828583257329) ]] £

=« N: Requested precision 16 is smaller than $MinPrecision. Using $MinPrecision instead.
= N: Requested precision 16 is smaller than $MinPrecision. Using $SMinPrecision insteac
= PlotMarkers: Invalid size Scaled[0.05]. A PlotMarker must be of the form {marker, size},
1445 L
1440

0.6220
-
-
- e & -
R - [ =
& s m o,
> .
. ..
14257 +
i .
& - .
A
.

J Dﬂ EPI_Symmetrm @ IsingOE_nng.A IsingOE_M... IsingOE_nvg... IsingOE_Tut... csimplebont_“.

(=)

|
| |
i

Tutorial4A testrun simpleboot4 tutorial4A

Pirsa: 23040146

>
130% =~
8:06 PM
ENG Thursday E
442772023
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IsingOEfnvg.nb * - Wolfram Mathematica 11.1
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

a

= PlotMarkers: Invalid size Scaled[0.05]. A Ploth
1445 -
1.440
1435
0 :.1% - ﬂszq- T 05210 08215 05220
. | : 1425 f .
r ,. 1 a0l

rker must be of the form {marker, size}.

CEM
<
J Dﬂ EPI_Symmetrm G IsingOE_nng.A IsingOE_M... IsingOE_nvg... IsingOE_Tut... csimplebont_“.
W Hi

Tutorial4A testrun simpleboot4

tutorial4A <) Solstice

Pirsa: 23040146

(=)

=

>
130% =~
Z 8:07 PM
& ENG Thursday E
12 4/27/2023
Page 20/60



1singOEfnvg.nb * - Wolfram Mathematica 11.1
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

"I:’r'e'::i.~.=.:i.n:|n(5|:.al.g"—»lﬂ'mJ (+ Default : 10°1% )
"PrecisionGeal. s"-rlﬁ'ze, (+ Default : 1812 4)
"F’rec:i.s:i.anﬁual.'F"-:-:I.B'za, (# Default : 189 4)

"InitInvHessian"-sAutomatic([©.02], (+ Default : Automatic

"ConstrBFGS.OptimizeDirection"—» {1,"max"}, (* {1,"max"}

"ConstrBFGS.InfeasibilityTolerence"”—+{"Relative”,2}, (+ {"Absolute",18 241
1 9 (199

"LineSear‘ch.SafeInter‘val"—r{—,— y (* Default : 'ii‘

30 10 ‘10" 10

"SDPD.Derivative.Infinitesimal"—»1@2? (. Default : 18 29

I 9

SSH$UploadCurrentNotebook[] (% save and upload current notebook as package (.m)

ClusterAsyn$Evaluate|
AutoCB3%SaveSDPTemplate@SDPTemplate$IsingOE[];

initpt = {©.52, 1.44} // SetPrec;

‘J Dﬂ ’PI_Symmetrm G IsingOE_nng.A IsingOE_M...

* )

or {2,"min"}.

or {"Relative",2}

Default: {1,"max"}

]

to the cluster

Default:

* )

IsingOE_nvg... IsingOE_Tut... csimplebom_“.

]
[ ]
I

Tutorial4A testrun simpleboot4

tutorial4A

>
-

Solstice

Pirsa: 23040146

{"Relative",2} =x)

(=)

=

[«

>
130% =~
8:08 PM
ENG Thursday E
4/27/2023
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1singOEfnvg.nb * - Wolfram Mathematica 11.1 = x
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

-

--dualErrorThreshold=1e-15 --precision=765 --initialMatrixScalePrimal=1e+2@ --initialMatrixScaleDual=1e+20
--maxComplementarity=-1e+7@ --writeSolution=\"x,y,X,Y\"", 1808, False]
]

408976

ClusterAsyn$JobOutput ["408976"]

{» Check the job ocutput. Input : job ID «)
ClusterAsyn$JobOutput ["408581" ]

SB$LoadProject[];
ObjGet [SB$Proj$calculated, 2, "LastCheckpoint™]

©.520030122632_1.43997505299 Apr2l 18h13md2s.sdp

{«* Check the SDPB output. Input : SDP file name «)
ClusterAsyn$SDPBOutput ["0.520000000000 1.44000000000 Apr2l 18h1lml8s.sdp"]

ClusterAsyn$SDPBOutput ["0.520030122632 1.43997585299 Apr2l 18h13m42s.sdp"]

55H$DuwnlnadFile@SE$Frnj$FileName; (# download current project data from the cluster «)
5B%LoadProject[]; (* load current project data =)

i
SB$RawPlot|[]
1.440 F
< >
1300 =«
] Dﬂ 'PI_Symmetrm G IsingOE_nng.A IsingOE_M... IsingOE_nvg... IsingOE_Tut... csimplebont_“. & 7z 8:09 PM
- i ~ & ENG Thursday E
Tutorial4A testrun simpleboot4 tutorial4A ) Solstice dx Bt 442742023

Pirsa: 23040146 Page 22/60



lsingOEfnvg.nb - Wolfram Mathematica 11.1
File Edit Insert Format Cell

Graphics Evaluation Palettes Window Help

spectrumdata // AutoCB3%PrintSpectrum[z, True] &

op

op

op

aop

op
op
op
op
op
ap
op
op
op

Vétheta
[op, 0, 1, 1]
[op, E, 1, 1]
[op, E, 1, 1]
[op, E, 1, 1)
[op, E, 1, 1]
[op, E, 1, 1)
7OpJ E.‘l 1:' 1-‘
[op, E, 1, 1)
-OpJ EJ 1! 1-‘
[op, E, 1, 1]
7OpJ E.‘l 1J 1-‘
[op, E, 1, 1]
-DpJ EJ 1? 1-‘

oplop, 0, 1, -1

|
| |
I

y

[ [8.3666,4.628 |
L-@ {0.000 ]
L=0 ,_'3_@% ©.2846) 5 g5pl@.04586 lr
L=0 /3. ppp @.902278,2.848) L 3.97710.04820,1.505] g 3gp{@-0003717,8.465:10 L1
k=2 :11_696‘1861.,3114.- 11.092! 44.16,42381. 12.45(5'6'139*3?6‘1'
13.071 12.93,176.4 g 14_616'2.162,393.6 2 18.142 @.84535,0.000889873 |[
L=£~ .:13.@@@ @.881371,1186, 1, 13.031 239.3,1273. , 13.895 1.616, @.68881764 A
15.551/! 2.858,1152.', 16.253 3.459,1534, ’ 17.294! 15.58,?245.'}
L=6 15_@9@ 5.957,5227. , 15_925;1&6.6,3.3243 L 16.960 32.88,14890. . 17.405 @8.8328,8.881895 : 19.966 141.9,62328. ii
L=8 17.958 27.81,12788, ,19.183 9.8352,6.691984-1 22.9231 1@71‘,4?9399.-}
L=10 (19.894 435.1,191188. , 19_2193‘2435?,8.88536?' }
"9 .34,8.82582] |
L=12 [22.999111-34,8 8250y )
L=14 ‘kzg_aga.s.zz‘q,a.amu |r
L=16 {1
L-18 {}
L=208 {1
L=52 {}
] L=1 {10.000(2-22! | 18.924(9-2192} |
~ (oo ra=mlTATA | sem ean!l AlAL]

l’ﬂ mPI_Symmetrm @ IsingOE_nng.A IsingOE_M... IsingOE_nvg... IsingOE_Tut.‘. csimplebont_“.

Tutorial4A

testrun simpleboot4 tutorial4A <) Solstice

Pirsa: 23040146

(=)

=

[«

>
130% =~
8:11 PM
ENG Thursday E
442772023
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Iecture1.nb - Wolfram Mathematica 11.1
File Edit Insert Format Cell

Graphics Evaluation Palettes Window Help
|| Text |

More complicated CFTs : need more correlators

More powerful computational method — explore bigger set of constraints — access to more CFTs and data

Slide 14 of 39

Cutting surface algorithm ;

Scan { 1‘ : 1 ; :—} . cutting surface algorithm : cost linear to number of OPE coeff

— success in O(2), O(3), GNY

| )

\
- a W
g90% =~
] Dﬂ 'P\_Symmetr.“ @ IsingOE_nvg.A. IsingOE_M... IsingOE_nvg... IsingOE_Tutm IectureLnb & z 811 PM
- = - ———— ~ JP ENG Thursday B
csimpleboot_tut... slides testrun simpleboot4 tutorial4A =y Solstice = ﬁ? 442772023

Pirsa: 23040146
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Iecture1.nb - Wolfram Mathematica 11.1
File Edit Insert Format Cell

Graphics Evaluation Palettes Window Help
| Text v

‘LIT
(L5 0.51 0.52 053 054

0,55 (.56 0.57 .58

Reference : Weizmann Lectures on the Numerical Conformal Bootstrap. Shai M. Chester

Slide 22 of 39

[\
Bootstrap equations for scalars

Consider four different scalar ¢;. ¢o. ¢3. ¢, , the conformal partial wave decomposition is

AL 13

l:z.i)llfIﬂlf)Q (25) B3(73) 0 (14]) # (&)Az (1‘14 ]334

114

A12,A34
20 ‘1\1"}'0 Ai1o gas  (w, v) Aa’) =A; - ﬂj .

Crossing : {gbl o ¢3 (-‘b*l)u.'u = {d)g 02 1 cefq}m =0 . Underl & 3exchange, u o v,z 1-2Z<1-32

Aa-Ag

12,34 39, 14 12:34 sy plo A
YoMooAsgo Fedy Flaoplyg Fizy =0where 5 (u, v)=v @ go° >

i
® gp (2, W tu ? gy (v, f) v
> v
00% =
] Dﬂ 'P\_Symmetr.“ @ EsingOE_nvg.A. IsingOE_M... IsingOE_nvg... IsingOE_Tutm IectureLnb & 7z 8:11 PM
- = = ~ Jk ENG  Thursday B
Lsimpleboot_tut.,. slides testrun simpleboot4 tutorial4A =) Solstice = B* 442742023

Pirsa: 23040146

Page 25/60



ﬂlecture1.nb - Wolfram Mathematica 11.1
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

Text ~
Pla

Tocis Asso> Farlw. v) =0 — g2 Fyg (2. v) = —=Foo(u. v) - To lo? Fa o(u. v)

Find a linear functional a such that
Q(Fm_m(u. ?.!]) —3 | (1
Q(FA.((U-. v}) =0for A > Ae (2)

e &
If a a exist, we find an inequality

Agy2 = —a(Fyplu. v)) - 2o o2 a( Fa ((u. v)) = —a(Fyo(u. v))

To the most restrictive bound, we need a that minimizing —a‘(Fg_o(u. ‘l-‘]} subject to (1), (2)

Such that a should satisfy a( Fy ((u. 'u)) =0 for A. 7 of each O in the X _s.0

Zeros in a(F._\‘_((u. v)] — physical spectrum A (Extremal Functional Method, EFM)
L4
< >
90% =
] Dﬂ ’PJ_Symmetr.A. @ LsingOE_nvg.A. IsingOE_M... IsingOE_nvg... IsingOE_Tut..A IectureLnb & z 811 PM
- i —————e ~ Jk ENG  Thursday B
‘ simpleboot_tut... slides testrun simpleboot4 tutorial4A =) Solstice x B 42772023

Page 26/60
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IsingOEfnvg.nb - Wolfram Mathematica 11.1

File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
spectrumdata // AutoCB3%PrintSpectrum[, True] &
V$theta L-0 {0.0009-3666,4.6281 |
opjop, 0,1,1] L=0 {3.00019-2846! | 5_g56!0.94585) |
opfop, E,1,1] L=0 [3.00010-002278,2.848/ 3 g77/@.04829,1.505! g 3gq 000¢3717.8.465:10 ?3}
Dp-OD, E, 1JI :H 20 :ll_eae 1@6l.,3114. ’ 11.092 tilnf'\l.'.L(S,til-2EF'.L.-J 12.456'6'139*3?6‘1',
13.071 12.93,1?6.4-, 14.010 2.162,393.6 ? 18.142 @.84535,0.000889873 |[
Dp.op’ E_, 1) 1-‘ L=4 13.@0@ 8.861371,1166. . 13.031 239,3,1273. g 13.895 1.816, 8.68881784 i
15.551! 2.858,1152.'-, 16.253! 3.459,1534, , 17.2941 15.58,?245.-}
DDADD_, E_, 1; 1] L=6 15_@9@ 8.957,5227. i 15.025 186.6,3.3243-’ 16.90¢! 32.88,14898. P 17 .4p5'8-832@,8.8081895 i 19.966
oplop, E, 1, 1] L=8 -T17.058' 27.81,12780.| g 1g3/0.8362,6.001964 )7 gp3( 1671.,476308. EE
oplop, E, 1,1] L=1@ ‘:19_@94 435.1,19110.| 1g_gg3(2-357,8.865367 }
oplop, E, 1, 1] L=12 1209091120820 |
oplop, E, 1, 1] L=14 {23 0091 329.0-A08R1} |
oplop, E, 1,1] L=16 {1
oplop, £, 1,1] L-=18 {}
oplop, E, 1,1] L=20 I {}
opfop, E, 1,1] L=52 {}
eplop, 0,1, -1] L=1 fhe.oo0{2-922} , 18.92418-2192} |
e E IR Boim e DFATAL Lt el EALT
<
] Pl Symmetr... @ IsingOE nvqg... . 41singOE M... 2 41singOE nvg... IsingQE Tut... lecturel.nb ... o #
i 2S5y guE_nvg guLE_ gUE_nvg guE_ =
H m ~
[ =}
"simpleboot_tut... slides testrun simpleboot4 tutorial4A <) Solstice dx Bt

Pirsa: 23040146
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141.9,62328. ;{

D

>
130% =~
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IsingOEfMMA.nb - Wolfram Mathematica 11.1

File

Edit

Input : bootstrap condition

FE o
0

Pirsa:

Insert Format

Cluster$SetConfig[” [Cluster.ProjectDirectory]”,"Proj_IsingOE_MMA"];
CheckDirectory[Cluster$GetConfig[" [Cluster.ProjectDirectory]”]];

lh"'eusm =

1
2

1

Cell

Graphics

0

0o 0
i
[0 727

OD)

00

0

1,22
F—‘ﬂ‘ﬂ

0

11,22
+ 0

1 1122
F—.ﬂ.!

2
0

1

1122
E F+,A,.|‘

Evaluation

Palettes

Vioda =

1
"".hclenti‘ry:':1 1) Veyen(A =0, ":D)'(1)

10
Vo = Vewn(® = Be. /= 0)+ Vaaalb = 8, /=008y

I

" simpleboot tut...

slides

Window Help

1212
F_a

21,12

=1} F g

2112
—(-1Y FZ g

J Dﬂ MPI_Symmetr.“ G IsingOE_nvg... IsingOE_M...

IsingOE_nvg... IsingOE_Tut... Iectureinb

testrun

23040146

(=)

=

[«

i

ENG

1209 =~
8:13 PM
Thursday B
4/27/2023
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IsingOEfTutoriaHAﬁExercise4.nb - Wolfram Mathematica 11.1

File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
SDP%IsingOE [point List,filename_:Automatic]:=Module[
rLGJiE}J

[&o,Ac)}=5SetPrec [point];

AutoCB3%GenerateSDP[{ac,8e},{}, Ffilename]
13

AUtoCB3%GenerateSDP[externalOperatorList, userDefinedvariables, paramFilename]

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

Input

externalOperatorList: the values of the external operators. The order should match with “VBlock$External”
userDefinedVariables: user-defined variable in the template.  Format - {"variable1*—value1, “variable2*-value2, 1}
paramFilename: SDP filename. Automatic - AutoCB33GenerateSDP will choose a proper name automatically.

Output:
SDP filename

Delaunay Search

SSH$LJp]od[urrentﬂo‘tsbook[] {= save and upload current notebook as

0a
i
-
-
o
-
(it
A
m

4

package

initpts = GeneratePointsInRectangular({0.53, 0.60}, {1.1, 2.2}, 3, 3] // SetPrec;
initpts // ListPlot

(=)

«» A Reanssted mresiziem 158 08 emzllear thizm SRAIRRPreasizian eimna ShAinPrasi imsta
1 o g
I1* Frsig,sie,eps,eps 8 [
J Dﬂ mpi_Symmetr.“ @ IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tutm Iectureinb
@ —
" simpleboot tut... slides testrun simpleboot4 tutorial4A

Pirsa: 23040146

= m x
L
100% - i
1209 =~
7 8:14 PM
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13 4/27/2023
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isingOEfTutoriaHAﬁExercise4.nb - Wolfram Mathematica 11.1
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
~

Table[
ClusterfAsyn$Evaluate[
AutoCB3%SaveSDPTemplate@SDPTemplate$IsingOE[] 5

initpts = GeneratePointsInRectangular([{0.53, 0.6@}, {1.1, 2.2}, 3, 3] // SetPrec;

5B%FeasibilityScanner[
5[)P$IsingOE, [+ function that generates a SDP =)
initpts, (= initial points to scan =}

maxIterations=1000 dualityGapThreshold=1e-50 primalErrorThreshold=12-60 dualErrorThreshold=1e-10 precision=765

initialMatrixScalePrimal=1e+20 --initialMatrixScaleDual=1e+20 --maxComplementarity-1e+70 --findPrimalFeasible findDualFeasible
detectPrimalFeasiblelump --detectDualFeasiblelump ", (= SDPB parameters =)
{"Delaunay™}, (= scan method =)
280, [+ maximal points to scan =}
False {« initial checkpoint. False means no initial checkpoint. =) I
1
]
s 2]
"4@8482, 488483
{lusterAsyn$lobOutput ["408478"] (= check job output =}
SSHEDownloadFile@SB4Proj$FileName; [« download current project data from the cluster «)
SB$L:J-adPr‘oject[]; {= load current project data =}
ClusterAsyn$SDPBOutput [ "0.530000000000 2.1993000000@ Apri9 19h45mi3s.sdp™]
ClusterAsyn%5DPBOutput@0bjGet [SB3Proj%calculated$primal, 1, "LastCheckpoint"]
v
1009 =
1 - - T
[1* Frsip,sis,eps,eps] a 11
120% =
i“J ﬂ 'PI_Symmetr.A. ‘. IsingOE_nvg... IsingDE_M... IsingOE_nvg... IsingOE_Tutm Iectureinb & 7z 814 PM
== ﬁi R ~ ” ENG Thursday E
CSimpIeboot_tut... slides testrun simpleboot4 tutorial4A <) Solstice dx Bt 472742023
Page 30/60
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IsingOEfTutoriaHAﬁExercise4.nb - Wolfram Mathematica 11.1

File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
el . .
1.4
1.2
T 1 1 1 Ly 1 1 1 :
2£3 0.84 055 0.58 0.57 0.58 0.59 0.60

{+ turn of the hotstart »)

ThetaSampler$AScanner$SingleRun$FindHotStartData[alist List]:={False,False};

Table[
ClusterAsyn$Evaluate[
AutoCB3%5avesDPTemplate@SDPTemplate$IsingOE[];

initpts = GeneratePointsInRectangular([{@.53, 0.60}, {1.1, 2.2}, 3, 3] // SetPrec;

SB%FeasibilityScanner| I
SDP$IsingOE,
initpts,
" - -maxIterations=1000

initialMatrixScalePrimal=1e+20

[# function that generates a SDP =)
{= initial points to scan =)

dualityGapThreshold=1e-5@ --primalErrorThreshold=1e-60
initialMatrixScaleDual=1e+2@

detectDualFeasiblelump ",

dualErrorThreshold=1e-10
findPrimalFeasible

precision=765
-maxComplementarity=1e+70
detectPrimalFeasiblelump (+ SDPB parameters =)

{"Delaunay™}, {= scan method =]

208, {+ maximal points to scan =}

False {= initial checkpoint. False means no initial checkpoint. «)
1
|
2 2]

IsingOE_nvg... IsingOE_Tutm Iectureinb

’:‘J ﬂ 'PI_Symmetr.A. G IsingOE_nvg... IsingDE_M...

‘v simpleboot tut...

|
[ |
o

slides testrun simpleboot4 tutorial4A %) Solstice
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=
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149 93 8.18 +1.27e 44 -@.08 1.27e 44 -1.84e 46 +7.36e-35 -@8.88e374 B.477 8.435 B. 368
156 99 @.13 -6.65e-45 -0.oa 6.65e 45 -9.63e 47 +3.85e-35 @.eaa494 B8.477 8.435 B. 388
151 00 @.8387 -3.48e 45 g.0e 3.48e 45 -5.83e 47 -2.81e- 35 -8.886279 B.477 8.435 B, 388
152 188 8.861 1.82e 45 -0.08 1.82e 45 2.63e 47 1.85e 35 -8.080158 B8.478 8.434 B.388
152 181 8.842 ~9.49e 46 -8.00 9.49%¢e 46 +1.37e-47 -5.49e 36 8.93e B3 8.478 B.434 B8.36e
154 181 @.829 4.96e 46 -0.oa 4.96e 46 -7.17e 48 +2.87e 36 5.86e @5 8.478 B.434 8. 388
155 182 @.82a8 -2.59e 46 -9.00 2.59e- 46 +3.75e 48 +1.58e- 36 -2.86e 85 8.478 B.434 @.3ee
156 182 @.al4 -1.35e-46 ] 1.35e-46 -1.96e 43 +7.82e-37 -1.62e @5 8.478 @.433 .38
157 183 8.08938 «7.87e 47 -9.00 7.87e 47 -1.82e 43 -4.@8e 37 +9.18e B6 B8.478 B.433 B.388
158 184 B.8068 3.69e 47 +0.08 3.69e 47 5.34e 49 2.13e 37 5.21e 86 8.478 8,433 8,388
159 184 @.8847 +1.93e 47 -b.o@ 1.93e 47 2,79 49 1.11e-37 +2.95e B6 8.478 8.433 B.30e
166 185 @.8833 ~1.8le 47 ] 1.81e 47 -1.45e 449 -5.81e 38 -1.67e 86 8.478 8,433 @, 388
161 186 B.8823 +5.25e 48 -@.00 5.25e 48 +7.59e 5@ +3.83e 38 9.58e 87 8.478 B.432 B8.36e
162 166 @.8816 ~2.74e 48 ] 2.74e 48 +3.96e - 58 +1.58e- 38 5.39e-@7 B.478 @.432 B, 368
163 187 @.08ll +1.43e 48 -9.00 1.43e 48 -2.87e 5@ -8.26e 39 3.86e @7 8.478 B.432 B8.3ee
164 188 @. 80876 . 7.46e 49 ] 7.46e 49 1.28e 5@ 4,31e 39 1.74e @7 B.478 B.432 @, 3e8
165 188 @.@8B53 -3.89e 49 -0.00 3.89e 49 +5.63e-51 12.258 39 9.88e BB 8.478 B.432 8.300
166 189 @.8e837 . 2.83e 49 @, 60 2.83e 49 +2.93e-51 +1.17e-39 5.61le @8 8.478 B@.431 @, 3606
167 11e @.20826 1.86e 49 -b.o@ 1.86e 49 +1.53e-51 <6.12e 48 3.19e @8 8.479 B8.431 @.36e
168 11@ @.86818 -5.52e 56 -@.o8 5.52e-58 +7.9Be-52 +3.19e 48 -1.82e-@8 @.479 @.431 B8.368
169 111 &.@8R12 -2.88e8 50 -0.00 2.88e 5@ -4.16e- 52 -1.66e 4@ 1.83e @8 8.479 B.431 B.30e
178 112 8.6e 85 -1.58e 58 8.8 1.58e 5@ »2.17e-52 8.67e 41 +5.88e B89 8.479 8.431 @, 3688
171 112 6.8e B85 7.83e 51 e.ee 7.B3e-51 1.13e-52 -4.52e 41 +3.35e 89 B.479 8.431 B.388
172 113 4.2e 85 -4.85e 51 8.8 4.83e 51 5.98e 53 -2.3be 41 +1.91e-89 2.479 8.430 B, 388
173 114 2.92 @85 -2.13e 51 -8.00 2.13e-51 -3.87e-53 +1.23e-41 -1.89e @9 B8.479 8.438 B.308
174 114 2.8e @5 1.11e-51 8.8 1.11e-51 1l.68e 53 6.48e 42 +6.19e-18 B.479 8.438 B. 368
175 115 1.4e @5 5.77e-52 @2.ee 5.77e-52 -8.34e 54 -3.33e 42 +3.53e- 18 B8.479 2.438 B. 388
176 116 9.3e B6 3.81=-52 B.ee 3.8le-52 -4,35e 54 -1.74e 42 +2.9le- 18 B8.479 8.438 B, 368
177 116 6.8 86 -:1.57e 52 -8.68 1.57e-52 -2.26e 54 -9.85e 43 +1.15e 18 B.479 8.438 B.388

found dual feasible solution

medmelhkhdas~+diua

100% =~
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157 183 8.8098 ~7.87e 47 -9.08 7.87e 47 -1.82e 48 -4.88e 37

.18e 86 @.478 8,433 B.3ee

-9
158 184 2.8868 -3.69e 47 ] 3.69e-47 -5.34e 49 +2.13e-37 -5.21e @86 8.478 @.433 .38
159 184 B.8847 +1.93e 47 -9.08 1.93e 47 -2.70e 449 +1.11e-37 +2.95e-06 B.478 B.433 B.388
168 185 8.8633 1.81e 47 +0.88 1.81e 47 1.45e 49 5.81e 38 1.67e 86 8.478 B8.433 8.388
161 186 B.8823 5.25e 48 -9.00 5.25e 48 -7.59e 5@ +3.83e-38 -9.58e @87 B8.478 8,432 B8.3ee
162 186 @.8016 2.74e 48 -0, 68 2.74e 48 +3.96e 58 +1.58e-38 +5.39e @7 2.478 B.432 @, 388
163 187 8.8811 -1.43e 48 -9.08 1.43e 48 -2.87e 5@ -8.26e- 39 -3.86e @7 8.478 8,432 a.3e8
164 185 B.@80a76 -7.46e 49 0. 08 7.46e 49 -1.88e 5@ +4.31e-39 1.74e @7 8.478 @.432 . 388
165 188 B8.88B53 .3.89e 49 -9.00 3.89%e 49 -5.63e-51 -2.25e 39 -9.88e B8 8.478 B.432 B.388
166 169 9.86837 .2.83e 49 +0.08 2.83e 49 2.93e 51 +1.17& 39 5.61e 88 8.478 8,431 8.388
167 11le @.@0826 -1.86e 49 B.0@ 1.@6e 49 1.53e-51 -6.12e 48 3.19e B8 8.479 B8.431 @.36e
168 11@ @.80818 -5.52e 50 ] 5.52e 58 +7.9B8e-52 +3.19e 48 1.82e @8 @.479 8,431 @, 388
169 111 @.@8Rl2 -2.88e 50 -@.oe 2.88e 5@ +4.16e 52 -1.66e 48 -1.83e @88 8.479 B.431 8. 3ee
178 112 8.6 -85 -1.58e 58 B.8e 1.58e 58 +2.17e-52 -8.67e 41 +5.B88e-89 @.479 8.4351 B.3e8
171 112 6.8e B85 -7.83e 51 -8.00 7.83e 51 +1.13e-52 +4.52e 41 +3.35e @9 2.479 2.431 B.388
172 113 4.2e @5 4.88e 51 -B8.60 4,088e 51 +5.98e-53 -2.36e 41 +1.91e-89 B.479 8.430 @, 3608
173 114 2.9e @85 -2.13e 51 -8.00 2.13e-51 +3.87e-53 +1.23e 41 +1.89e @9 B8.479 e.438 B.388
174 114 2.8e -85 -1.1le 51 B.8oe 1.11e-51 -1.6Be 53 +6.,40e 42 +6,19e-10 B.479 @.436 @, 368
175 115 1.4e-85 :5.77e-52 2.ee 5.77e-52 +8.34e 54 +3.33e 42 -3.53e 18 8.479 e.438 B. 388
176 116 9.8e- 86 -3.8le- 52 8.ee 3.8l1e-52 -4,35e 54 -1.74e 42 +2.0le-18 B.479 @.438 B, 368
177 116 6.8e-86 -1.57e- 52 8.ee 1.57e-52 -2.26e 54 +9.85e 43 Pm @8.479 e.438 B.388

found dual feasible solution

primzlObjective -
8.16344330204041300553717548374373050401020013540595147474337350884781020404665387027063017/5345954012884083345430458003063708773050625483051148319573158130522090762 .
362249787808236127738527128187612656425746889870104767978459421698245856%9%e 53

duzlObjective -
2. pgRoREREREREROROROREEER0006000000000000000000000000000R0R0R0R0R0000000000000000000000000000BRBR0R0R00B0B0ERRRRRREEOD0EOBOREGEG0G0600000G0GEBEREREREEER0RDRDROR0E
pooeoeoeoe0e0a0a0aRERRRRRERRRE0R0R0EREREREREEE0E0R00000E000E000B0B0BR8RE

tduslityGap =
8.10344330204041300553717548374373050401020013540505147474337358847518204046053870270030817534505401288408234543045800306370877530850025483051148319573158130522090762 .

100% =~
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"
sB$DelaunayPlot[] {= plot the scan result =)
20}
;r\ -
1.5 | <
e
r . - ! . .
z & e e
. L}
18} ,/ . Y
’ \
5 A
~ b .
o '\
1.4F ~ Y - =
Y -
o
1 1 1 1 1
0.e0 0.85 0.70

zat
]
1009 =~
J Dﬂ FPI_Symmetr.A. G IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tutm Iectureinb & 7z 8:15 PM
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Videntity =4 I 1) VeyenlLd = U, f:UJ‘t‘I}

10
Va = Von(B = Ae, 1= 0)+ Veaglt =, /=08 ]

Crossing vectors

Channel name :

oplop,

"E", (* rep name ¥)

1, (* always 1 in this tutorial *)

1 (* 1: spin even; -1 : spin odd *)

]

{#+ data for crossing vectors. see ArXiv:1406.4858

*)

crossvecobj:{"VBlock"—a{ I
(F[sig,sig,sig,sig] B]
@ e
(ﬂ a
@ F[eps,eps,eps,eps]
(B 4]
e e
op[op,"E",1,1]» 8 Y Elsig.cig ops.epe s [(* crossing vector Vay., for Z, even, spin even channel #)
[ , Flsig,sig,eps,eps]
L Flsip,sip,eps,eps] 4]
1200 =~
J Dﬂ MPI_Symmetr.A. @ IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut... Iectureinb & 7z 8:18 PM
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"simpleboot_tut... slides testrun simpleboot4 tutorial4A <) Solstice dx Bt 4/27/2023

Pirsa: 23040146 Page 35/60



IsingOEfMMA.nb - Wolfram Mathematica 11.1
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

0 0
[0 Ffi_?] 8
(U D) 12,12
£ 00 = Fony
Veuen = 1 1199 r 1|-"'odd =
0 JFa -1y F25)°
LEE 0 (-1 277
2 ﬁ{‘ e
1 ~11,22
0 " +40,/
1 —11,22
i Fﬁli 0

1
Vigerty = (1 1) Veven(8 =0, /= 0)-{

10
Vo = Vewenl8 = 8¢, /= 0) + VosslB =, /=008 (]

Crossing vectors

Channel name :

op[op,

"E”, (* rep name *)

1 (* always 1 in this tutorial *)

1 (* 1 spin even: -1 -~ spin odd *)

1209 ~
] Dﬂ ' Pl_Symmetr... @ IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut..A Iectureinb & z 8:18 PM

- i ———e ~ JP ENG  Thursday B
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sdp

s

{op[op, "0O", 1, 1], 3, @}

Palettes

Window Help

1. ax 1,.3.x 1+8+%) ——a

PrefactorDR[op[op, "E", 1, 1], @, x]

DampedRational [

i

©.68629150101523960958645020632241537144262499698441541458656209607414017230314368919689972537886741811988923815270162580060 -

131155319418229884702802320051334869421867257995525795360039599077774351542824"

e e B s e, By =

9
2

7 5 £
2 2 2

R e R R e, = S

©.686291501015239609586459020632241537144262499698441541458656209607414017230314368919689972537886741811988923815270162580060 -

1311553154102298847028023200513348694218672579955257953600395959077774351542824, x

op[op, "E", 1, 1] -

|
| |
I

" simpleboot tut... slides

( F[sig, sig, sig, sig] ©

e B)

e -]
(B Fl[eps, eps, eps, eps] )

(o)

L F[sig, sig, eps, eps]
2

[J-'Frq'in. =i/, ana. anal a

|

testrun simpleboot4

J Dﬂ mPI_Symmetr.A. @ IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut..A Iectureinb
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File Edit Insert Format Cell Graphics

Evaluation

(5]

5]

Palettes Window

CrossVec ["Vﬁ.the'&a“] // MatrixForm

FS['FSsigsigepseps”,/, m, n, x] - 87 62

Help
I

[T ]

: CBPoly$Hold [FS[sig, sig, eps, eps], #, m, n, A]

[

; CBPoly$Hold [FS[sig, sig, eps, eps, #, m, n, &)

a

a

CBPoly$Hold[FS[sig, sig, eps, eps], f, m, n, 2]

( CBPoly$Hold[Fixed, FS[sig, sig, sig, sig , 7, m, n, ExtOp%eps’

i %]

| @ CBPoly$Hold[Fixed, FS[eps, eps, eps, eps], 7, m, n, ExtOp$eps] |
| CBPoly$Hold[Fixed, F[sig, eps, sig, eps], /, m, n, ExtOp$sig] @

O0EE
F

-CBPoly$Hold [Fixed, Fleps, sig, sig, eps!, #, m, n, ExtOp%sig’

A=l+x+d-2]

a
%]

%
1

i CBPoly$Hold [Fixed, FS[sig, sig, eps, eps., ¢, m, n, ExtOp%eps’

; CBPoly!};Hcld:Fixed% FS[sig, sig, eps, eps, /, m, n, ExtOp%eps’

PI'FSsigsigsigsig”, /, m, n, shift] - 87 82 Py seniea-2

P["FSsigsigsigsig”, 0, 1,0, 2] 8781 PI 40

]
[ ]
I

‘v simpleboot tut...

slides

J ﬂ EPI_Symmetr.“ G IsingOE_nvg.

X IsingOE_M... IsingOE_nvg

IsingOE_Tut... Iectureinb

CBPoly$Hold [FS[sig, sig, eps, eps], #, m, n, ~] |

testrun

simpleboot4

tutorial4A

-
)
P

Solstice

Pirsa: 23040146

CBPoly%$Hold[Fixed, F[eps, sig, sig, eps., #, m, n, ExtOp$sig] = (BPoly$Hold [Fixed, FS[sig, sig, eps, eps |, 7, m, n, ExtOp$eps |

CBPoly$Hold [Fixed, FS[sig, sig, eps, eps!, #, m, n, ExtOp%eps’ |

>
1209 =~

& 7 8:18 PM
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140, EP.I-‘:;SlgSJ_gepseps_. e R ) i P|F5s1gsigepseps, 4, /7, 3, 2. , 8+,
18, E P[F551gsigepseps, €, B, 2, 2.] +, | 5 P[F5s1gsigepseps, 8, 8, 2, 2. , 0+,
18, 3 P[F5sigsigepseps, B, 9, 1, 2.7 :+, | = P[F5sigsipgepseps, @, 9,1, 2.1, 8},

- A e et 5 1 e ot '
1, E P[FS5sigsigepseps, 0, 18, 8, 2. -, - 5 P FSsigsigepseps, 9, 186, 6, 2. , 9 : -

BootstrapCondition[AutoCB3%DerivConfig, PrefactorDR[op[op, "E", 1, 1], @, 3],
CrossVec["V%theta"], 3, {®}1[[1, 211;
Cases[%, FS["FSsigsigepseps", 1, Infinity] /. -1.7280. - -1

{FS[FSsigsigepseps, @, 1, ®, -1 - ExtOp%eps , FS[FSsigsigepseps, -1 + ExtOp$eps’,

-
-

g,1, @
FS[FSsigsigepseps, @, 2, 1, -1 + ExtOp%eps , FS[FSsigsigepseps, @, 2, 1, -1 + ExtOp$eps ,
FS[FSsigsigepseps, 8, 3, 8, -1 + ExtOp%eps |, FS[FSsigsigepseps, 8, 3, 8, -1 + ExtOp$eps,
FS[FSsigsigepseps, @, 3, 2, -1 + ExtOp$eps |, FS[FSsigsigepseps, 0, 3, 2, -1 + ExtOp%eps ],
FS fFSsigsigepSfps, @,4,1, -1+ ExtOp%eps , FS[FSsigsigepseps, 0, 4, 1, -1 + ExtOp$eps’,
FS[FSsigsigepseps, 8, 5, 8, -1 + ExtOp$eps , FS[FSsigsigepseps, ©, 5, 8, -1 + ExtOp$eps’,
FS[FSsigsigepseps, @, 4, 3, -1 + ExtOp%eps , FS[FSsigsigepseps, @, 4, 3, -1 + ExtOp$eps ,
FS[FSsigsigepseps, 8, 5, 2, -1 - ExtOp%eps |, FS[FSsigsigepseps, 8, 5, 2, -1 - ExtOp%eps,
FS[FSsigsigepseps, @, 6, 1, -1 + ExtOp$eps |, FS[FSsigsigepseps, 0, 6, 1, -1 + ExtOp%eps ],
FS[FSsigsigepseps, @, 7, 8, -1 + ExtOp%$eps , FS[FSsigsigepseps, @, 7, 9, -1 + ExtOp%eps’,
FS[FSsigsigepseps, @, 5, 4, -1 + ExtOp%eps , FS[FSsigsigepseps, @, 5, 4, -1 + ExtOp%eps ',
FS[FSsigsigepseps, @, 6, 3, -1 - ExtOp%$eps , FS[FSsigsigepseps, @, 6, 3, -1 + ExtOp$eps’,
FS[FSsigsigepseps, 8, 7, 2, -1 - ExtOp%eps , FS[FSsigsigepseps, 8, 7, 2, -1 + ExtOp%eps’,
< >
120% =~
] Dﬂ 'Pi_Symmetr.A. @ IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut..A Iectureinb & 7z 819 PM
] Hi e ~ ” ENG Thursday =
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[ - - -

FS[FSsigsigepseps, @, 5, 1, -1 +
FS[FSsigsigepseps, 8, 6, 8, -1 +
FS[FSsigsigepseps, @, 4, 4, -1 +
FS[FSsigsigepseps, @, 5, 3, -1 +
FS[FSsigsigepseps, @, 6, 2, -1 +
FS[FSsigsigepseps, @, 7, 1, -1 +
FS[FSsigsigepseps, @, 8, 8, -1 +
FS[FSsigsigepseps, @, 5, 5, -1 +
FS[FSsigsigepseps, @, 6, 4, -1 +
FS[FSsigsigepseps, 9, 7,
FS[FSsigsigepseps, 9, 8, 2, -1 -
FS[FSsigsigepseps, @, 9, 1, -1 +
FS[FSsigsigepseps, ©

ExtOp%eps’
ExtOp$eps’
ExtOp%eps
ExtOp%eps’
ExtOp%eps’
ExtOp%eps’
ExtOp$eps’
ExtOp$eps
ExtOp$eps’
ExtOp$eps]

ExtOp%eps’
ExtOp%eps , FS
,f18, @, -1 - ExtOp%eps , FS[FSsigsigepseps, @, 18, 0, -1 + ExtOp$eps’

Use MMA to evaluate a polynomial

SSH2%UploadCurrentNotebook [ ]

ClusterAsyn$Evaluate[

AutoCB3%TemplateExpressionEvaluate[
(e.518, 1.412} // SetPrec, {"Varl" - 1@, "Var2" - 20},
P["FSsigsigepseps", 8, 2, 1, Varl]

]
[ ]
I

" simpleboot tut... slides

>

»

»

>

»

Evaluation Palettes Window Help

FS
FS
F5
ES
FS
FS
FS
FS
FS
FS
FS

] Dﬂ wPI_Symmetr.A. G IsingOE_nvg... IsingOE_M...

[FSsigsigepseps,
[FSsigsigepseps,
[FSsigsigepseps,
[FSsigsigepseps,
[FSsigsigepseps,

5]
5
5
5]
5]
[FSsigsigepseps, O,
FSsigsigepseps, ©
FSsigsigepseps, ©
[FSsigsigepseps, ©
[FSsigsigepseps, ©

5]

[FSsigsigepseps,

w [ . - Pl

k]

2

2

E

El

2

]

¥

r

r

[FSsigsigepseps, 0@,

5
3]
4
5
6
&
8
5
6
7
8
9

-

.

: ]
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ExtOp%eps’
ExtOp%eps’
ExtOp%eps
ExtOp$eps’
ExtOp$eps’
ExtOp$eps’
ExtOp%eps’
ExtOp%eps’
ExtOp$eps’
ExtOp$eps’
ExtOp$eps’
ExtOp%eps’
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80640 3628 820
FS["FSsigsigepseps", @, 8, 2, -1 + ExtOp3eps]
Cluster'Asyn$Evaluate[
1 % 1yvm 1yvm
templateExpr = Sum| — — FS["FSsigsigepseps", 8, Max[m, n], Min[m, n], Varl] [z - —] [zb - —] » {m, &, 11, 2}, {n, 8, 11 - m, 2}];
m! n! 2 2

AutoCB3$TemplateExpressionEvaluate[

(0.518, 1.412} // SetPrec, {"Varl" - 10, "Var2" - 20},

templateExpr

]

429282

ClusterAsyn$JobOutput["489282"] // ClusterAsyn$lobOutput$ToExpression // N

853.615 - 3165.52z - 5360.3z° - 4802.9z° + 3477.26z7 - 1354.05 z° - 556.886 z° - 91.2394 7" - 23.7868 z% - ©.651277 z* - ©.138255 2% -

3169.52 zb - 17059.6 z zb - 35849.9 2% zb + 42726.4 2% zb - 34588.3 2z  zb + 16 881.9 2" zb - 7321.3 z° zb - 1467 .65z’ zb -

386.45 z% zb + 13.8255 z” zb - 2.60511 z*° zb - 5360.3 zb® - 35849.9 z zb? - 99939.5 z% zb% - 154629. z° zb? + 145970. z* zb® -
89491.4 z° zb® - 41743.3 2% zb* - 10351.7 27 zb® + 2763.76 2% zb® - 117.23 z° zb® + 23.446 z2*® zb? - 4802.9 zb® ~- 42726.4 z zb® -

154 629. z2 zb® - 297 712. 2% zb% - 343778. z" zb® - 262469. z° zb® - 135469. 2% zb® - 41875.6 2" zb® - 11406.7 2% zb® - 625.225 2% zb? -
125.045 z'% zb® + 3477.26 zb" - 34588.3 z zb" - 145970. z% zb® - 343 778. z° zb® - 499976. z* zb* - 465673, 7 zb* - 276 486. zF zb* -
196 565. z’ zb® - 29923.6 2% zb* - 2188.29 2% zb* - 437.658 z'% zb® - 1354.05 zb” - 16881.9 z zb° - 89491.4 2% zb° + 262469, 27 zb° -
A65673. 2% zb” - 518053, z° zb® - 370 380. z° zb° - 175755. z' zb" - 51816.7 z° zb” = 5251.89 z° zb® - 1850.38 z'% zb° + 555.886 zb° -
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TIETIAL 1 I ISR e ] e e T

ClusterLoginNode$Evaluate@DeleteDirectory[ReconfigCmd@ " [Cluster.ProjectDirectory] ", DeleteContents » True]

%EH i
0650
Show|[ #,
ListPlot[List /@ { {©.622825447653@574, 1.9993151417172765" }, {©.58754788923@1244, 1.6629719549936235" },
{@.5888485172482473, 1.5456119773339352" } }, PlotStyle » {Red, Purple, Blue}], ImageSize » 428] &

- N: Requested precision 16 is smaller than SMinPrecision. Using $MinPrecision instead.
20F ©
1.8+ 2 '
oialh i . =7
1.6+ T 11'.“" - i + - )
< >
120% ~
] Dﬂ mPI_Symmetr.A. G IsingOE_nvg... IsingOE_M... IsingOE_nvg... Is'mgOE_Tut.“ Iectureinb & z 8:20 PM
- i —_— ~ Jk ENG  Thursday B
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Show|[ %,

ListPlot[List /@ { {@.622825447653@574, 1.9993151417172765" }, {@.5875470892301244, 1.6629719549936235" },
{©.5888485172482473, 1.5456119773339352" } }, PlotStyle » {Red, Purple, Blue}], ImageSize + 428)] &

. N: Requested precision 16 is smaller than SMinPrecision. Using $MinPrecision instead.
22}
20F .
.
. .
18+ .
3 -
. - -
. ¥
- b *
N . i
.
16 F e o - o
. h g - - -+
» * -

14F
I 080 0G5 070
< >
1209 =~
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0.60 0.65 0.70

ClusterAsyn$Evaluate]
AutoCB3%SaveSDPDataTemplate@SDPTemplate$IsingOE[];

DbjSet [BFGSoptions, "Algorithm"”] = "None";

allpts = { {©.6228254476538574, 1.9993151417172765"}, {@.5875470892391244, 1.6629719549936235"},
{©.5888485172482473, 1.5456119773339352" }} // SetPrec;

SB3$NavigatorRun[BFGSoptions, SDP3IsingOE, initpt,

"--saveMiddleCheckpointMuThreshold=1e-8 --maxIterations=18@@ --dualityGapThreshold=1e-25 --primalErrorThreshold=1e-15

--dualErrorThreshold=1e-15 --precision=765 --initialMatrixScalePrimal=1e+20 --initialMatrixScaleDual=1le+2&

--maxComplementarity=1le+70@

]
489568

ClusterAsyn$JobOutput ["489568" ]

SSH%DownloadFile@SB%Proj$FileName;
SBSLoadProject[];

J DQ EPI_Symmetr.“ G IsingOE_nvg... IsingOE_M...

--writeSolution=\"x,y,X,Y\"", 1888, False]

IsingOE_nvg... IsingOE_Tut... Iectureinb

|
[ |
I

slides testrun

" simpleboot tut...
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SB$NavigatorRun[BFGSoptions, SDP$IsingOE, initpt,
"--zaveMiddleCheckpointMuThreshold=1e-8 - -maxIterations=1080 - -dualityGapThreshold=1e-25 --primalErrorThreshold=1e-15

--dualErrorThreshold=1e-15 --precision=765 --initialMatrixScalePrimal=1e+20 --initialMatrixScaleDual=1le+20

--maxComplementarity=1e+780 --writeSoclution=\"x,y,X,Y¥\"", 1888, False]

1
429568

ClusterAsyn$JobOutput ["429568" ]

SSH%DownloadFile@SB$Proj$FileName;
SB$LoadProject[];

ObjGet [SB$Proj$calculated, All, "Deltalist"]

// N

{{9.622825, 1.99932), {©.622825, 1.99932}, {0.587547, 1.66297}

Red point : {0.6228254476530574,1.9993151417172765

SSH3UploadCurrentNotebook[ ]

ClusterAsyn$JobOutput ["489285"]
SSH$DownloadFile@SB$Proj$FileName;

QR AnADnASa~+ M1

:J "ﬂ 'PI_Symmetr.A. G ]singOE_nvg

IsingOE_M... IsingOE_nvg

IsingOE_Tut... Iectureinb
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1.412° 7, {varl i¢ 10, Var2 i¢ 20}, P[FSsigsigepseps, @, 2, 1, Varl ]]. Start evaluating...

Bootstapper packages Loaded. Version : 4.8

MMA Precision set to 2089.

'RemoteExecuteReturnBegin QXVEbONCMyRUZWIwbGFOZUVAcHI1lc3Npb25FdmFsdWFBZVt7MCA1IMT gwMDAWMDAWMDAWMDAWMTUSODCYMTELINTQ2MDIyNTQxX -
ODIxMDAYOTYWMAIMDcAMTI1YDIwMCAsIDEUNDEXOTKS0TKS0TKS0TKS0TIx0DQuMkSMDY2Mzg40TcSNTUBMT c2MzMwNTY2NDAZMFVgMjAwLn@sIHsiVmFy M-
SIglT4gMTASICIWYXIyIiAtP1AyMHEsIFBbIkZTc21lnc2lnZXBzZXBzIiwgMCwgMiwgMsSwgVmFyMVld [RemoteExecuteReturnEnd’

SSH%Evaluate result:

AutoCB3%TemplateExpressionEvaluate | | 9.5180000000000000159872115546822541821002960205078125° 200,

1.41199999599999992184029906638897955417633056640625° 208. 1, (Varl i¢ 10, Var2 ic 20, P[FSsigsigepseps, 8, 2, 1, Varl |

ClusterAsyn$Evaluate]

BC¥normalization$template = AutoCB3%SigmaNavigatorNormalizer [GapConfiguration];
BC3hormalization = AutoCBB$Temp1ateExpressionEvaluate[
{@.6228254476530574, 1.9993151417172765" } // SetPrec, {},
EC$nur‘ma1:i.za'|::i.un$1:empla‘|:e
1;
functionalAlpha =
SDPE$ReadDu'I:$Ialpha[Fu11Pa'|:h$SDPBF:i.les$w:i.'l:h5u'F'F:i.x["9.622825447653_1.999315141?1_Aprll_lthlmBEs.cut", ".out"],
BEC%normalization];
SaveExpression["functionalAlpha.txt", functionalAlpha, True];
1
¥]© e >
1200 =~
] Dﬂ mpi_Symmetr.“ @ IsingOE_nvg.A. IsingOE_M... IsingOE_nvg... IsingOE_Tut..A Iectureinb & 7z 8:21 PM
gi e ~ d* ENG Thursday =
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BLPnormallization = AutolB3idlemplateexpressionkEvaluate|

{©.6228254476538574, 1.9993151417172765" } // SetPrec, {},

BCShormalization$template

functionalAlpha =
SDPB$ReadOut$alpha [FullPath$SDPBFiles$WithSuffix["0.622825447653_1.99931514172_Apr2l1 21h51m@@s.out”, ".out"],

BC$normalization]

SaveExpression["functionalAlpha.txt", functionalAlpha, True];
1
409293

ClusterAsyn$JobOutput["489293"]

Fri Apr 21 22:88:46 EDT 2023
CPU Information:

64 AMD EPYC 7532 32-Core Processor
Jgpfs/nsu2/simplebootd tutoriallA
Project director:

Proj_IsingOE_MMA
running MMA file:
Jgpfs/nsu2/simplebootd_package /boot.m

with parameter:

>

1200 =
h_‘] "ﬂ 'PI_Symmetr.A. G lsinQOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut... Iectureinb & 7z 8:21 PM
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Length@AuteCB3%$DerivConfig[[1, 1]]

21

AutoCB3%DerivConfig[[1, 1]]
i ‘.1.' B.“J ‘.21 1:‘:- ‘A3J B:'J ‘.31 2.".' ‘.41 1.".! ‘.—I:'J 9‘\'.' ‘.43 3?': ‘.51- 2?': ‘.6) 1?': ‘.?:- B."J

::5.1 4?‘: ‘.-6.1 —:’T'J ‘.71 2?‘: "‘.‘SJ 1:': ".91 @:'-_, ‘:..61 5-_} ':..73 4‘..'1 *_'8_. 3:‘; "..91 ‘j—‘..': ‘.16, 1.".' ‘.111 @
functionalAlpha = LoadExpression["functionalAlpha.txt"];

functionalAlphaSnorms = Norm /@ Partition[LoadExpression["functicnalAlpha.txt"], Length@AutoCB3%DerivConfig[[1l, 1]1]] // N
% // Length

{9.5948459?, 5.3426x10 *°, 1.87259 %18 !, 2.06867 « 10 ', 2.24855x 10 !

5

Cases[#, _F | _H, Infinity] [[1]] & /@ Transpose[ObjGet [crossvecobj, "VBlock"] [ [All, 2]]]

{F[sig, sig, sig, sig], F[eps, eps, eps, eps], F[sig, eps, sig, eps], F[sig, sig, eps, eps], H[sig, sig, eps, eps]}

{Cases[#, _F | _H, Infinity] [[1]] & /@ Transpose[ObjGet[crossvecobj, "VElock"] [ [All, 2]]], functionalAlphaSnerms} // Transpose //
MatrixForm
{ F[sig, sig, sig, sig] ©.060484697

Fleps, eps, eps, eps| 5.3426x 19 %°

F[sig, eps, sig, eps] 1.87259x 18 3

Flsig, sig. eps. eps| 2.86867 « 187!

< >
1209 =~
] Dﬂ m Pl_Symmetr... @ IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut..A Iectureinb & & 8:21PM
- i —_— ~ JP ENG  Thursday B
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functionalAlpha = LoadExpression["functionalAlpha.txt"];

functionalAlphaSnorms = Norm /@ Partition[LoadExpression["functionalAlpha.txt"], Length@AutoCB3%DerivConfig[[1, 11]] // N
% // Length

[0.00484697, 5.3426 x16°%°, 1.87259 10, 2.06867 x 10!, 2.24855x 10 '

5

Cases[#, _F | _H, Infinity] [[1]] & /@ Transpose[ObjGet[crossvecobj, "VBlock"] [ [All, 2]]]

{F[sig, sig, sig, sig!, F[eps, eps, eps, eps], F[sig, eps, sig, eps], F[sig, sig, eps, eps], H[sig, sig, eps, eps.

{Cases[#, _F | _H, Infinity][[1]] & /@ Transpose [ObjGet[crossvecob]j, "VBlock"] [ [All, 2]]], functionalAlphaSnerms} // Transpose //
MatrixForm
{ F[sig, sig, sig, sig] ©.00484697

Fleps, eps, eps, eps| 5.3426x 10°%°

Fl3ig, eps, sig, eps] 1.87259x 103

Flsig, sig, eps, eps] 2.06867 « 10

H[sig, sig, eps, eps| 2.24855x 10771

check all points

computeAlpha[ptsindex ]:=Module[

< ' i 7 ' - o o >
1200 =~
] Dﬂ m Pl_Symmetr... @ IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut..A Iectureinb & z 8:22 PM
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20F .

=
-
=
=
n -
n
4
=

Print ["Norm of a; :"];
{Norm /@ Partition[#~, componentLength]) & /@ alphadata[[All, 1]] //N // Prepend[#, corlist] & // Transpose //

Prepend[#, {"correlator”, "red”, "purple"”, "blue"}] & // MatrixForm

Norm of oy @
correlator red purple blue
Flsig, sig, sig, sig] ©.00484697 3.4594x18°  ©0.08414189
Fleps, eps, eps, eps]| 5.3426x10% 5.64385-18 "° ©.80086342222
Fsig, eps, sig, eps] 1.87259x18 " 1.75155x18 " ©.00488897
F(sig, sig, eps, eps| 2.86367»16 7 2.06601-18" ©.00166057
\H/sig, sig, eps, eps| 2.24855x18°° 4.72323x10°% ©.00234527
1108 =~
J Dﬂ mPH_Symmetr.A. @ IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut..A Iectureinb & 7z 8:24 PM
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e i e

ey11c21luZBeF LmeiLCBIb2xkWINCIEXWYHRQCMIqZINBW187 IChSdW5TaGVsbFtTdHIpbmdKb2 1uklyJzY2FuY2VsICIsICHMxXVOgJiApICOATFNCIFByb2okY2ZFsY3VsYXRpbmdbliaF -
sbCuyXVe7IF19 evaluate

SSH$Evaluate: filename IsingODE.m, expr Hold SB$lLoadProject ]
i [RunShell[scancel <> 1] &) /@SB$Proj$calculating 3 All, 2 &8 ;]. Start evaluating...

Bootstapper packages Loaded. Version : 4

FMMA Precision set to 286.

'RemoteExecuteReturnBegin] TnVsbA- - [RemoteExecuteReturnknd]

SSH$Evaluate result:

hull

Manually add points for Delaunay scanner to scan

{#* ClusterLoginNode$Evaluate: execute MMA command on the login node of the cluster =
ClusterLoginNode$Evaluate[
{# Cluster$AddPoints : add a list of point for the scanner to compute =
Cluster$AddPoints [
{{©.5177193695412963, 1.4055967885780287" }, {B.517419555£793955, 1.4110164420007305" }, {0.5184664595824726, 1.4188071937958642" ],
{0.5188735849892598, 1.4079678869504608" }} // SetPrec]

Manually add points for Delaunay scanner to scan

ClusterLoginNode$Evaluate[

[* Add a test region in the Delaunay scanner. The scanner will only search for new points inside the test region. =

SBfLockProject[];
ObiSet [SB%Proi, "method"] =

1109 =~
J Dﬂ EPI_Symmetr.“ @ IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut... Iectureinb & 7z 8:25 PM
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ey J

]
=1

=
@
=1
=
=4
=

Print ["Norm of a; :"];
{Norm /@ Partition[7, componentLength]) & /@ alphadata[[all, 1]) //N// Prepend[7, corlist] & // Transpose //
Prepend[#, {"correlator”, "red", "purple"”, "blue"}] & // MatrixForm
Morm of oz
correlator red purple blue

Flsig, sig, sig, sig] ©.88484607  3.4504.18°°  ©.06414189
Fleps, eps, eps, eps| 5.3426»10°% 5.64285.168"'° 0.0080342222

Cirdm aAmr rim Ame]l 4 ©T7ICAwAG72 4 FCACC . dA~4 4 asAnoonT
J Dﬂ mPI_Symmetr.A. ‘. IsingOE_nvg... IsingOE_M... IsingOE_nvg... IsingOE_Tut... Iectureinb
| b SR T
"simpleboot_tut... slides testrun simpleboot4 tutorial4A <) Solstice
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0.60 0.65 0.70 "

Print["Norm of a; :"];
(Norm /@ Partition[#, componentLength]) & /@ alphadata[ [All, 1]] // N //
Prepend[#, corlist] & // Transpose //
Prepend[#, {"correlator", "red", "purple”, "blue"}] & // MatrixForm

Norm of oy

correlator red purple blue
Flsig, sig, sig, sig] ©.00484697 3.4594x10° 0.00414189 :
Feps, eps, eps, eps] 5.3426x10 % 5,64305x10 ’'° ©,0000342222
F[sig, eps, sig, eps] 1.87259x10°! 1.75155x103" ©.00408897
F[sig, sig, eps, eps] 2.06867 x10°! 3.96601x10 3 0.00166957
| H[sig, sig, eps, eps] 2.24855x10 ! 4.72323x10 " ©.00234527 |
Print["aj.n; "]}
Module[{alpha, normalization},
alpha = Partition[#, componentLength] & /@ alphadata[[All, 1]];
naormalization = Partitionl Z_ comnonentl encthl & /@ alnhadatal Tall. 211 e
) 160% i
0 ) Beisymmer. @ [EJsingoe nvg. [EJisingoe .. [EYising0E nvg.. [EYisingo Tut..  [EYlecturetnb .. & 7 8:26 PM
= e ~ J ENG Thursday ER
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MapIndexed[ { #2, NumberForm[=I[[1, 1 ;; -1]1], 12], NumberFoerm[#1[[2, 1]], 12], ToString[N@#%1[[2, 2]], StandardForm]} &,

IndicatorHistory] // Prepend[#, {"S5tep", "Point", "Indicator", "Gradient"}] & // TableForm

Step Point Indicator Gradient
1 {9.587547089238, 1.56297195499,{@.59@9@9@9@@@@; 0.080993703269651 {0.0192532, -9.9257968, -0.0225902
2 {9.587514358865, 1.66343629659,10.503614430987 " 0.000811354657274 {0.0185984, -0.0246409, -0.0216663 )
3 {@.585785581552, 1.67600275318, 0.601831555264 -3.24647392005 « 198 {-0.900112904, 9.PB0B381183, 0.0908206571
4 {P.585773068116, 1.67602885145, 0.602037592311 " -2.56497065441 « 1078 {-0.000116312, 0.0GPA394669, 0.000B217481
5 19.585728267829, 1.67611200276, 0.602697052167 -1.12882024191 « 1072 {-0.800128651, 0.000044308, B.0000255819
6 [©.585723282269, 1.67610621986, 0.602656294797 " -1.78352229260 < 19 ° {-0.000128255, £.0000441412, 0.6000254208"
7 19.584451999852, 1.67484937080, 0.593918984366 -3.36135187239« 108 [ -0.0000899377, 8.0000267225, 5.6684 < 10°°
8 [9.583816564562, 1.67424924843, 0.589768079832 " -1.108457776896 « 10 ¢ [ -0.8000934467, 0.0000272949, 4.16346 < 19 °
9 {@.583473658507, 1.67377366631, 0.586381029791 -9.34330598894 « 197 1° [-0.0000926284, 0.0000243443, -3.80153 <10 °.
1@ 19.583463024035, 1.6737892027%, 0.586509036681 4.91256789335 x 191 [ -9©.0000933617, 8.0000250465, -2.37196 « 10 ¢
11 {0.583463136341, 1.67377916446, 0.586435736396" -9.71030029548 « 107 1? [ -9.0000931097, ©.0000247162, -3.12619 < 10°°
12 {9.583462898620, 1.67377516931, 0.586411917646 " -8.66386654396 « 10712 [ -0.0000930292, 0.00P0246072, -3.37732 .10 °
13 {9.583452183849, 1.67376183773, 0.586348537481 " -2.11823703063 « 10712 [ -9.0000928688, 0.0000241485, -4.56746«10°° |
14 {9.583461018570, 1.67375055578, 0.586326565753 " -7.74073201242 < 10712 [-9.000092793, 0.0000239236, -5.15133x 10 ° |
15 19.583439180816, 1.67354846376, 0.586136847989 " -1.35856743612 « 197? [ -9.0000915817, ©.0000223488, -8.68841x10°°
16 19.583348648506, 1.67275825568, 0.585667294875 ~4.86778311771 < 187° {-©.9080893555, 0.2080200331, -0.0808134933
17 {9.583128393521, 1.67060295168, 0.584710458537 -1.34860335710 « 10 ¢ {-0.0000906109, 0.0000197414, -0.0008151045 "
18 {9.581077629765, 1.645527064208, 0.574082194048 0.9000154611924361 {-@.800556628, -0.00127659, -0.90276154 "
19 {9.582075253938, 1.65772559793, ©.579252423511 " 2.80162496740 « 107 {-0.000194018, -0.0000592876, -0.000251219"
20 {©.582239114648, 1.65972921858, ©.580101653350" 6.21849328333 10 ° {-0.00010077, -8.61256 <10 *, -0.000O835327 .
241 @A CRIILO179A07 1 RET11Q73QA0A7 @A LeA7IAcAaaInn; 2 ALV TILTIRAA - 1|';\'B fA RARRARRT ARG o @RAATA .-1(;!'? A HQHGQIEQEE"I2O% A
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38 1d.568350690412, 1.53/843808391, 09.653413184381 - -/£.86539/58d394 « 19~ { —8.4900u484959, 9.00001659486, ¢.000014.2529 -

31 {8.563513783468, 1.54874532355, 0.684064213193 " 0.90P124529309230 {9.0343234, -9.09224379, -0.90852744"

32 {@.506504885258, 1.57292304339, 0.665109879730" -5.75981182027 « 107" [-9.0000258769, 2.63865 « 18°°, 0.0000119803

33 18.565459527995, 1.57138259334, 0.665910658944 ~1.908589839111 « 10" (- 9.8080505356, ©.0000143987, 0.00B0198924

34 {@.564254512584, 1.57188263028, 0.661528341942 -2.42181186379« 18°° {-P.00BRE71816, B.000P244341, B.PORO216783

35 {8.555475704398, 1.56875234375, 6.6482%5632236} -3.82907636088 « 10 ° {-9.0000515356, 0.0000179658, 0.0000138447

36 {@.553874365760, 1.56444861249, 0.632735157333 " 5.55854290290 < 198 [ -0.0000299784, 2.6082 107, -4.34823 <10 ¢
37 {P.555335475504, 1.56436192208, 0.638847996080 " 4.47820631627 < 10 11 [-6.62464 <10 %, -7.1405 <16 °, -5.51847 <10 ®|
38 19.554393777000, 1.5580369539%, 0.652087278143 2.44548272034 < 1877 {-9.000B28859, 8.000101987, 0.0008767211 "

38 {@.555266931845, 1.56390154495, 0.639811647222 -1.41921674430 « 1877 [-8.59468 x 18°%, -6.13629 x 1%, -4.79369 x 10°%
46 {8.554748734061, 1.56044264592, 0.646832323234" 7.30237205412 < 1078 {-0.80012635, 2.000044517, 9.00003230874 "

41 {@.555179927859, 1.56332080530, 0.640990399452 " -3.49890923681 « 1018 [ -©.0000338055, 6.23202 < 10 %, 4.15667 <10
42 {©.555138954249, 1.56330029694, 0.640642476052 9.37026858784 « 10711 [-0.0000184122, -1.34479x10°%, -1.82717 < 10°¢_
43 19.555141906826, 1.56325018155, 0.640776646105 " 8.82116605543 « 18713 [-0.0000212108, 5.54486 « 18°%, 5.95442 x 187
44 {©.555141937824, 1.56325913463, 0.640760704740 2.57528145611 « 107 1¢ [ -0.0000210478, -2.72682«10°%, -1.52319 <10 7
45 19.555141937427, 1.56326078309, 0.640758886267 -6.22699038268 « 107 1° [ -@.e000211003, -1.98187«10°°, -1.11634 <10 7
46 1©.555141937395, 1.56326090752, 0.640758751082 7.58810206628 « 10 ° [-0.0000211044, 4.52171 « 10 2, 3.01357 x 10 12|

feasiblepts = Select[IndicatorHistory, #[[2, 1]] <©&][[All, 1, 1;; 2]];
automatic stall recovery and save middle checkpoint =+)
ClusterAsyn$SDPBOutput@0bjGet [SB$Proj$calculated, 3, "LastCheckpoint"]

ListPlot [IndicatorHistory[[All, 1, 1 ;3 211, Joined -5 True, PlotMarkers » [Automatic, Tiny}, AspectRatio > 1,
PlotStyle » {Lighter@Red}] //

1209 =~
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C . . . . 2]

- General: Further cutput of will be suppressed during this calculation.

20t . .

18t ; o

‘.—‘A'.. 7‘ .
.‘." ( . - - - .
i . )
16| .'/“ 4 S e g
- g + n T 2 & s ’
e S TS S
0.36 0.58 0.60 k62 0.64 0.66
— —
Al fmmkalkilie
120% =~
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I

0.60 0.65 0.70

Print["Norm of a; :"];
(Norm /@ Partition[#, componentLength]) & /@ alphadata[ [All, 1]] // N //
Prepend[#, corlist] & // Transpose //
Prepend[#, {"correlator", "red", "purple", "blue"}] & // MatrixForm
Norm of oy
correlator red purple blue i
©.00484657 3.4594 x 10 © ©.00414189
5.3426 x 10 © 5.64305x 10 '° 0.0000342222
1.87259x 10 %! 1.75155x 10 ©.00408897
2.06867 x 10 *1 3.96601x 10 > ©.00166957
2.24855x 10 1 4.72323x10 % ©.00234527 |

F[sig, sig, sig, sig
F [ eps, eps, eps, eps
F(sig, eps, sig, eps

F[sig, sig, eps, eps

—_— e e e

\H[sig, sig, eps, eps

Print["ai.n; :"];
Module[{alpha, normalization},
alpha = Partition[#, componentLength] & /@ alphadata[[All, 1]];

narmalization =z Partitionl . comnanentl enothl & /@ alnhadatal Talil. 211

] Dﬂ 'Pl_Symmetr.“ @ IsingOE_nvg... I%QOE_M... IsingOE_nvg... IsingOE_Tutm Iectureinb
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. T = a i a .
20F [} . P J
18} . . g .
. PR : 5 I -.- . = . . . A .
161 ur __'.-.-. . g 2 .
141 s .
1 1 1 1 1 1 1 1 | 1 1 1
0.60 0.65 0.70
< >
160% =
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Print["Norm of aj
(Norm /@ Partition[#, componentLength]) & /@ alphadata[ [All, 1]] // N //

Prepend[#, {"correlator", "red", "purple”, "blue"}] & // MatrixForm

"1

Prepend[#, corlist] & // Transpose //

Norm of oy :

correlator

sig,

sig,
eps,
eps,
sig,
sig,

Print["aji.n;

sig,
eps,
sig,
eps,
eps,

1

sig
eps
eps
eps

—_ e e e

eps

red purple
©.00484697 3.4594 x 19 ©
5.3426 x 10 °° 5.64305 x 10 /6
1.87259x10 ! 1.,75155x 10 %/
2.06867 x 10 *1 3.96601 x 10 7
2.24855x 101 4.72323x 10

Module[{alpha, normalization},

N

|
| |
I

alpha = Partition[#, componentLength] & /@ alphadata[[All, 1]]:
normalization = Partition[#, componentLength] & /@ alphadata[[All, 2]];
Table[alpha[[pt, cor]].normalization|[ [pt, cor]], {pt, 3}, {cor, 5}]

1//N// Prepend[#, corlist] & // Transpose //

Dﬂ 'PJ_Symmetr.A. s IsingOE_nvg... IsingOE_M...

" simpleboot tut...

slides

blue
©.00414189
©.0000342222
©.00408897
0.00166957
©.60234527
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18} R
1|’1— wat -_- R Py, y : o a8
14} %
0.60 0.65 0.70
I

Print["Norm of a; "]}
(Norm /@ Partition[#, componentLength]) & /@ alphadata[[All, 1]] // N //
Prepend[#, corlist] & // Transpose //

Prepend[#, {"correlator", "red", "purple", "blue"}] & // MatrixForm

I
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