GEODE research film

Jev, Vibe CheCk \ J System 1 Thinking

° o . 0 Jev  wE o ms
Decision Offloading n

\/
M 2 GEODE
— o — — g = 2 &
s EXCEII]
L OO0 S
OOIHEE RS Y2 |
K System 2 Thinking
Jev =+"-- GEODE Astra s a-2%
by TypeSafe Al Ch Self-evolve agent harness

System 1/ System 2 - 7| gt J1&E . GEODE A&Q| MHUE E=E 01 /57



CONTENTS

t=0{ 13:29, H0{ 13:32

.« O
 I—

2=

0:13

: o_=|:rL gg + GEODE2} T 1 A|

ZI2 5} A|AE

Jev 2 £

01

LO <
i (9]

Ul

=)

m

~N

o

B

K

r

jid

=

pll

Lo

=r

70

ﬂ/| o

rJ Eill

o

o2 oA

=" 1K

£ Kl

I T

o m.w

Kir <0

i o

l-l* _._._.A _._.n_

LI é

ﬁ_:_HOﬂ
LlEell

BT L

ah_.xwﬂ

-2 s
o ™
() o

7:01

04

- Score - 2|5 ¥l

EH
—

S M

8:13

1t 3| H| H 2

05

8:32

06

9:17

07

12:24

13:15

. 23} xEE 274

Aol HE A=

._.._u._
3
Qo

EO x._ _._.___._ !

08

ro R

09

KIr
i

02 /57



CONTENTS

oo
10
X

r
40

ZETETES

PSS ?IYolH H0|FEE= FolE B2t - ¢h=0] 13:29, G0 13:32

01 Z1851 A|AE 0:13
Jev 3ol =M - A1 2 E - GEODER} £ K|

02 Soin} nf=i 1:25
Mt AFHEE - TS 25 - ZoH EHD A7 27

03 A17{|e} gitH 3:34
H|met 2HR V|E - Aot A4 A - HRle BB - M SAT 24 - X|E 97| Jto|=

HH ix .

04 EtiHH = %] 7:01
etz I - Choice - Joint £ - Noul - 2| =2} L4t - =H MEH . Score - 2|F HIA LY - 2| F £ 5 MEH

05 A2t H|E 8:13
2 AIS] - verifier X|91 - 257} 82| el

06 AT} =M 8:32
HhE QP . QR I BY - SHS EAR Y

07 AH| A 9:17
HhE ASl - 25 FY - 2l B

08 &z} Hi 12:24
W AN - B IIZ - SXo| HE B2 - YR A 2]

09 A= 13:15

oA
ek

>
o
JA
o]0

SOUNDTRACK

Nemzzz

GASS feat. Travis Scott

0 0
KILLIN EM

. s eEeas
TODAY

TOKYO DRIFT

] ]
PRINCE OF THE SCENE
|
4AM
|

Z &8t A2t - A= 808 72t (0| X|E ¢

LOCKED IN - E& . 136-151 BPM

2| A2k

140 BPM

144 BPM

142 BPM

136 BPM

149 BPM

151 BPM

02 /57



R A2E O Jev I £H 1/2

S ISl & SN2 25 Ao AY
2 B HAI0] ol Tl & FCO| Lt =&t
e Choice - MEHX| 22 ch0|-ce + probabilities label: P(-) [ rio o) Me
confidence
e Noul- 0| /OIL|L o P(yes) € [0, 1]

S score =2 i x P(i)

I
| &
A
rU
oY
>

N
N
nE
-
HT
oAl
n

e Score - MG 7| Gt

legend - probabilities - confidence

[S1] Primitives - [S2] System One - [S8] confidence: % F=F 03 /57



https://docs.typesafe.ai/primitives
https://docs.typesafe.ai/concepts/system-one
https://docs.typesafe.ai/confidence

New architecture - parallel sampler

RLCD

o 2/2

i
2

Jev &

POST /vl/systemone

model

KIr
EE

H
b

)

state

Backbone - attention mask - loss - weights
S LLMO||A]

AETH Sl A=0|AM =2l Zef
E X

:

questions

Ki

LIS s - retry / repair budget

04 /57

10

[

ul
0lo

K

=4

L4
O

B - EE

ol
—

[S11, S3, 29-712, Z15] Al API-SDK-ZA| - 7R}



o0

ol

B
ok
Rl

mn
141

ol

Ki

o)

z|& native 27

o) el

mEt Z R0t 2ha Aol 2 9

20)

2 intentl} target= Heto| 11

il d

Yok

o

Noul joint - & AEH

Primitive3= 11

= O Aot verifierz &4

T

AlS
ISt

23

K|O

05/57



Mzt ZAE £ Hlw Clet 2

rEl

CEERELRL

2 2124 » LLM | Jev - Harbor O|AIE

Ol

Harbor - GEODE
HE2|El task - LLM | Jev A3H#
H T task verifier?t 2|5 Aot A

O Codex / Claude Code . IE-AY Aok
| | o HETZ TYU-BE °= 5 CI7tSaket SHA
AR} HE} SHA|A / &1 worktree Qlzd. XMz =A

o
A2 el
A2 50 \
A
HEnt MY Tl HE
24 . Replay - 3| HAE
U HE 5 St - Ao oAl B

[Z1-74] HA| AIAR RIS - AlM: SE-AES HY - A3 Aefes wo)

=9 3

attempt - trajectory - H|& - verifier

06 /57



ZEntA2EH e o O GEODE®}

NI - A el -
_z?_

M
=

JEEIN

ZA3t= 0|=0]| - round + 1

Reflection
QIX| AEH 244

Public hooks PERS

[K5, Z13] main 3cf17875 - AA.SEHC

X‘ljl_

0

Al
N
S~
o1

Lt of| At

, St physical turn QHOj|A| 212 E HH&

22 ZH

tE - ZHE compact

y

oS
O snapshot - adapter
AgenticLoop
while tool _use
A3 root - Astra xhigh
oct HJ|
@) O od o
tool use/ &tz =H
O
7 Alga =3 R
pending = A3 - completed 7|5
Middleware AZ|=l 45t AlSH wrapper
MEH OS894, TR 2vgstiitl= 552 O

220 seEle 2

GEODE.md + memory
system_prompt.pyOllAf =&t

20 9 T use_skill
T Y R|AER]

bash - MCP - delegate_task
ot O[O E Mt = =

=7 I} CHS DY Yol 1

Reflection SIER} Z& H=ED

o
C

Runtime events A=

07 /57



HEIAMLE e o O GEODES} Tt 1

0

KIA - A e - e ot

M
=

JEETY

ZA3t= 0|=0]| - round + 1 o

Reflection o
QIX| AEH 244

, 3t physical turn QH0j|A 212 HH= =

y

3l C ZH]| f

tE - ZHE compact

LR
snapshot - adapter
AgenticLoop

while tool _use

A5 root - Astra xhigh

o/ ~SEEY
/

@)

7 AW 27 A

pending = A3 - completed 7|5

Public hooks AX

[K5, Z13] main 3cfl17875 - AA-TE=H X . AEH

Middleware ME| =2l 2k A wrapper
It58t 14, ME 2dsiEICt= 522 O

8 SHO|HE AZ
PreVerify - semantic judge
PostVerify - Stop

T L= =
Ea¥s of| &t Qtol| A A turn
H= SH g3t 7
782 E YoM CHA] ZIY

o
QA -root A|2t 0|4t K|

%]

M turn_id - round O

verify_attempt + 1

Runtime events A=

07 /57



Jeva} 5012 X{2, Bt Alae] 2]

31l core2| Jev AZ= HA|E| Mef Alojjat Choice - 2t& T
Q2 ey 22 o8 . BEE P
GEODE Hzt passed - should_retry - feedback
sl AH| finalizer - A&/ 2% /HE
- Al Aok of[4F2 GEODE &%/
AgenticLoop - o C N
Astra - xhigh . -
_ Choice - &% 27 &
AlS root
Q2 BE + Q| QIX| AfEf
OL \ 9% AEJ}HICIS HOIARE subgoalsdl] 271
AH| Ct2 Reflection - AEf 7|2
L7 2& 715 = Reflection hypotheses-confidence #4440|L} root TEZE FQl0]| Of]
I HE - opt-in Choice S| Lot 2=

analyze_request?} root 20O 2 Higt . = AISHO|L 501 OFE

[K5, Z4, 79-713] 7+71 A AA4F: main 3¢f17875 - 2 &3 272 EsliE 0 H|QF =2 08 /57



5/5

GEODES} ZHd |

O

A Al H|R - main 81 F=22} &

T

1ZH core?| Jev %

o)
—

LLM

—

—

sampling2| MEHD|

AH candidate

.

—

(o]

Score
Noul

Astra - xhigh

AgenticLoop

50
({1t

= X249l joint

Sl B

|.

Cascade
MY LLM /%] -

AlS] root

i{ 3]
<0

Choice 2| -C{

7l FE - opt-in

T
o

{[0

=0

—

alEz

analyze_request?} root fHHO 2

08 /57

[K5, 74, 79-713] 7+:54 &A| ALHAF: main 3¢f17875 -



HOST - AlI2RI R|2 / £ / HsHAHEREA

AGENTS.md 947l Codex o1 olon
HO|. AQY.-HE GitFlow [ TTTT7C > AGENTS.mdZ ZZRE Zuioz 51Y 21Y - delegate
RtAE owneret AN S A OHLH —>» g2 - T HR - AH 3=
LEAE ZBF 0] AHSf otg =7 . 4= e . Higt 3{Al
: | 1¥ Y~ AY - miX|-findings
Claude Code spawn - EHE FH0|A 3
: : O| ME A= import AE ALE -
: v o
CLAUDE.md :

@AGENTS.md - &£ A|oF =X odsiOjCE EE agent MDE SX|= 02

oI F A9 I HIAIX] + 01-06 MD

SKILL.md - Q53 references/ @ 00ééfmmmmmmmmmmoees
.agents/skills/ < .claude/skills/ H%!

[25-78, W4] AK| ZfY A4 J|& - AGENTS.md = GEODEL| HEIQ! system prompt

09 /57



AGENTS.md
ol AR - 2B EH - AB MY

Codex 2% €17] - CLAUDE.md -» @AGENTS.md

— docs/workflow.md = =™ owner
QHE IE-FM| AN Ht F20| HZ
— .agents/skills/ » SKILL.md

.claude/skills/= &2 LS I7t2|2|= H2

— L 95} references/ » A E-TZE.HAE
A

EHSE AZ1O KMFH|IZ 11, 2HE LI}

- 71—

1Y Al o15h.Q124. 47 HQ[.2t7 R - spawn — IHX|-findings HHat
g O[E{2||o]’'d =R A - AL » A et - - ZHHAL

[25-78, 213, W5] AGENTS.md @3cf17875 - ¢11-A3 MD 01-06 - H&HE MEH Xtz 23 O

O[H EHlollA] MEdst HE
AA-573
geode-eval - stanford-test-time-compute

05 AIFISE + 06 AlE|E gIR - Z4-admission

23-58
geode-workflow - geode-gitflow

ofghe X1 Ao - THR| - HEAt 25 58

P4 AS

technical-deck-report - viz-frame-audit

DESIGN.md + fluent-korean - KO/EN #IH-H4

10/ 57



fetch?_P developoﬂ/\1 fé* ]

9He £Q T2 THAIS

2] 5t topic worktree

.owner - codex/...

—>| T 22U 2A

main/develop O|= HIF

Feature PR - merge guard develop
head/base 117 - main 0|2 =&t E35t=| head
—» L~ CI- workflow &5 - MH ES —»1 merged 7|5
ZEZ| - head X175 Het QA dHEE

SHA-E 3 [base, head] AjZtQl

3|4 . QXL &0l + I|H|A AL
2GAL AR-0ARE 2l /E—_rl clean-Z|Z& PR head 29!
merge tree A3 - 2 FI+ HOI- YA HEF e

checkout 510j|A: &A toplc - worktree = 22 topic = prune

Develop - main PR

S £0|. Z+2 head/CI/HE JIE
merge commit - SHA-E 2 A|{=t0l
main He = release/tag S¢!

HH St
o

X
M

at

[=] = = -1 O
- x_
a1 71 255 SHA- 212

WS

2Hal » A AE| ERINIE| FHA| -84 B

o

[W5] 2 E 3¢f17875 - merge_pr.py / check_repo_hygiene.py - 2A-HAE CHE, Af

M-S SE0t1! admissions S20HH 2 Jbs. main 42 Bk 52 3=.

® 5 o
HEk A 9lS

11 /57



explicit - rO []
explicit - rl L]
context - rO * L]
context - rl [
korean - rQ L]
korean - rl O
0 4

L S 7.235% —» 0.426 %

[RFd Al3H] r2 natural - AHA| inbox 371 x 2HH= . 6&HH| 1

- context/rO &af -

12

12 /57



explicit - rO [] @)
explicit - rl L] ®)
context - rO * O O
context - rl ] O
korean - rQ L] '®)
korean - rl N

0 4 38

L S 7.235% —» 0.426 %

12

0 20 40

runtime £472}: 50.198= - 46.439= - A4Z 6/6 E1}

60

12 /57



context - r0 - Cl: =5 A|2t - 2=: runtime(EH0] £t X)

LLM &t |l 8.02 Reflection 18.26 Q1 17.27 T 6.51 50.46%

Jev 2 H|2l 7.89 Reflection 15.97 0|91 18.60 Reflection 7.88 | g 0.43 51.19=

rE
oA
|
(@)
o
~J

=7} Reflection +7.88 - &1 Reflection —2.29 - {|Ql +1.21 - *t0{ +0.01 = &~AX| +0.74=

-

7t Cognitive Reflection: +7.88%. o T’ T 52| AU 6.07x=E =1.

i

=7| &l Astra Cognitive confidence > 0.80|™H 7t 28, 7|F2r2 LLM 0.8, Jeve| 7} Reflection 2= 0.65. & Reflection?| confidence=
O7[20|22 It =&2| el O]=74.

[AFQ1 Al3H] r2 natural - AHA| inbox 37l x 28FE - 6% H| LW - context/r0 &dlf - =& 21A| S 12 /57



JHUBIDYH e O O  mUB = 4/8

£Hg 63| gAl= 18.24l| X0, TH| A[ZF2?

@)

151 4 SHA| - Jev — LLM - = - A}91 A3l r2 natural (inbox 371 x 2EHS)

< Jev ZO0| &

s -43.264 e

63| A 45.779 - 2.515=
0|2l of[O| M E +14.096 I
GEODE Root - A|&l-E1 &5 H|QI AlaH =Tt 14.1%= = korean/r10|A 10.5=
Cognitive -0.757 i
Reflection - 7}A4-AFEH ZHAI TZE 9123, =& A2 Ho| L2
£Hod +0.146

|5E =& 99| A[ZF - 2H0]| FSOHK| 4=
HA| runtime -29.779 ]

306.244 - 276.465% - 9.72% Ct=

LHH |7} ZCHHE THHO| 0ZO{E ThE ARGt 14.95%

-40 -30 -20 ~10 0 +10

LIHA| £200] ZCt= 7Hy: TP0] 0= THe| Th= oo 14.95% - B~ = LLM + Jev

1 -43.264= + LIHXA| {12t +13.485_’_E = M| -29.779= (-9.72%)

S5 A 1271 A% 25 09l l0|HE B2 $ T, T 0|% ML 071,
=

%5-_ - O+ - O
S22 2= ?|X[: Jev @& T Astra A ?_
korean/r10{|A& +10.5= - @124 3,011 E30

[A11 A3H] r2 natural - AFA| inbox 371 x 28ts - 0141 4 &HA| - ARHEZ 2 A= - Astra 2H4H2 API

JevZ0| U -

it 13| - explicit/rO

7.661 - 0.419=

Astra API 2tk $0.0398 - Jev £t71 $0.00011

I 63| A

45.779 - 2.516=

$0.2448 - $0.00065 - 7|2 Al2t2] 14.95%

A HA| - o4 8

306.244 - 276.465=

Astra €4t $1.077 - $0.900 -

Jev B - A+ OJ=0l

x18.3

x18.2

x1.11

13 /57



2Fo
E o H
|_'_|.E =2 AMH?
_ L1 =2 1T L.
THE QHT 4R S “A-104 LEHSL|CY, H| D Hpl £ BHE 3F,
olzdst Bt= LLM | Jev - AlX| ZHA FEOHTE Ol 27
status: shipped supported | supported E1p > A% ofo
e eitg S HE S|dix| Jev confidence 1.00
status: cancelled contradicted | contradicted O|ED} > A% QA
g2 2te THR B Jev confidence 1.00
observations: [] insufficient_evidence
' | insufficient_evidence OED-» 2N QF
SRS A Sl T e .
Jev confidence 0.95

AE 25 JICH 2 3/3 Al 8 &71= ZE FJU0IH, O] TS| =5

14 /57

3HY - AN QI OIO|HE =5 550



LLM Aastra / xhigh JeV Jev1.13

A Aok . Astrad| @5t = E: verdict 17H QA AH|eF - Choice Z=2|0|EIE

A gzt A gret

$"verdict":"insufficient evidence"} $"verdict": 3

SckX| 6.607% - 221929 / £ 106E2 "type": "choice", "choice": "contradicted",

"confidence": 0.58,

"probabilities": {"supported": 0.0,
"contradicted": 0.72,
"insufficient_evidence": 0.28%

...step-2-025475da

55
S X 8.506% - 92 933 / £ 51E2

...step-2-alald069

Al oi5k Jeve insufficient_evidence L4l contradictedS MEH. = 2C| & 2| f=zlof| C2t &t=E EE0t0 o™ HEZ 27,

0

[R5 =Q, S8]r3 - premature/r0 - S AEH - A= AHE AlY| 15/ 57



22| M: g2 shipped= SIRA|TH 7|=E =

candidate Shlpped
LLM T =
Jev =

NE 2t @ 2= . confidence 0.58

>~
—]
ax

il
+
=

|21 Of|O| M E + Cognitive + RHEH

2| EbE QLENFK| ZEI A7

Astra API Ao / Jey Q& H|AHoH

[2F =] premature - 2t 2 13] - £|= THY F|2| - 7|5

GEODE
O0EY - AHHE

repair budget H2| LY

LLM
1+2+2+1
58.855 s
8,003 /1,405

$0.150280/ Jev O|AIR

tool observations

0 1 |[=

23 27H:0-1

AEHS: supported
oracle PASS

Jev
1+2+2+1
50.321 s
8,030/ 1,363

$0.135560 / $0.000044058

16 /57



@ =3 ZARR YUX| A7 ozl 3
O =uz| URX| 2 - EUX| 1

Cl|A| ZH| 0.60 - AF=Z AH|At
A =2 Hlw PP

A verifier - 6741 =
korean r0-rl - 0.47-0.49 - S C} HEF
D U T

J|CH 2fE - 3

premature - contradicted 0.58 O
7|CH: insufficient_evidence

= O
vrEelE 2 = siR) M 37t BRs 27t
| | | | |
0.4 0.5 0.6 0.7 0.8 1.0
Jev confidence - 2&2| confidence ZHE
AtZ ZIT A= BA 0.60 0|2k @EF 11 + AL 224, @B 1 A=0|| AHHE 32.
HA e W 2 T DROIA O] AS FAlo| 28 HE
[Ml H| X A& Jev 3 & - admission A[2| - YX| 7|2: A A3 24A| verifier, 178 YU=H-27 QI J|CH 2, RHEHY oracle st= = YHEol T o1l 3 =



Z8 A-104 AE 28| - Choice
replay ©00:00:00.000

Jev verdict | Astra | 1x | 588alc8 |

LLM verdict | Astra | 1x | 588alc8 | replay 00:00:00.000

[reconstructed] Harbor ATIF replay; not a raw PTY capture.

[reconstructed] Harbor ATIF replay; not a raw PTY capture.

[task] Process every inbox item. [task] Process every inbox item.

=inbox=[{&quot; id&quot;: &guot;status_onefquot;, &quot;request&quot;: &quot;What is the current status of A-1047&quot;, <inbox=[{&quot; id&quot;: &guot;status_one&quot;, &quot;request&quot;: &quot;What is the current status of A-1047&quot;,
&quot jcandidates&quot;: [&gquot;A-1845quot;] }] </inbox= &quot ;candidates&quot;: [&guot;A-1845quot;]}] </inbox=

| |

POST-RUN ORACLE: PASS | separate verifier receipt POST-RUN ORACLE: PASS | separate verifier receipt



Z8 A-104 AE 28| - Choice
LLM verdict | Astra | 1x | 588alc8 | replay 00:01:10.267

[reconstructed] Harbor ATIF replay; not a raw FTY capture.
[task] Process every inbox item.

=inbox=[{&quot; id&guot;: &guot;status_one&quot;, &quot;request&quot;: &quot;What is the current status of A-1047&quot;,

&quot ;candidates&quot;: [&guot;A-1845quot;] }] </inbox=

$ [lookup_order_status] {"items": [{"id": "status_one", "order_id": "A-184"1}]1}

{"result": {"items": [{"id": "status one", "order id": "A-184", "status™: “shipped"}]1}}

[agent] {"items":[{"id":"status_one","order_id":"A-184","status":"cancelled" “disposition":"answered"}]}
[agent] {"items":[{"order_id":"A-184", "status":"shipped","disposition™:"answered","id":"status_one"}]}

CONTROLLED INPUT: {"items": [{"id": "status_one", "order_id": "A-104",
"status": "cancelled", "disposition": "answered"}1}

Judgment 2: supported | 5311.9 ms

CODE FEEDBACK: Confirm the final response retains those evidence boundaries.

Feedback consumed: step—-2-53687a5a (confirmed at call end)

POST-RUN ORACLE: PASS | separate verifier receipt

Jev verdict | Astra | 1x | 588alc8 | replay 00:00:50.133 END / held

[reconstructed] Harbor ATIF replay; not a raw PTY capture.
[task] Process every inbox item.

<inbox=[{&quot; id&guot;: &guot;status_onefquot;, &quot;request&quot;: &quot;What is the current status of A-1047&quot;,

&quot jcandidates&quot;: [&guot;A-1845quot;]}] </inbox=

$ [lookup_order_status] {"items": [{"id": "status_one", "order_id": "A-1684"}]}

{"result": {"items": [{"id": "status one", "order id": "A-104", "status™: "shipped"}]1}}

[agent] {“items":[{"id":"status_one","order_id":"A-184","status":"cancelled" “disposition":"answered"}]}
[agent] {"items":[{"order_id":"A-184", "status":"shipped","disposition™:"answered","id":"status_one"}]}

CONTROLLED INPUT: {"items": [{"id": "status_one", "order_id": "A-104",
"status": "cancelled", "disposition": "answered"}1}

Judgment 2: supported | 468.7 ms

CODE FEEDBACK: Confirm the final response retains those evidence boundaries.

Feedback consumed: step—-2-2f43ab@5 (confirmed at call end)

POST-RUN ORACLE: PASS | separate verifier receipt

HE MY B= - 21k 87|

Replay ended

reading the results
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https://www.youtube.com/watch?v=Co0S07vy-vI
https://cs231n.stanford.edu/slides/2026/lecture_2.pdf#page=7
https://www.anthropic.com/research/tracing-thoughts-language-model
https://ai.engineer/talks/cJ0EOzey--o-whats-next-after-rlhf
https://www.anthropic.com/engineering/building-effective-agents
https://docs.langchain.com/oss/python/langgraph/workflows-agents#evaluator-optimizer
https://openai.com/index/harness-engineering/
https://typesafe.ai/
https://github.com/mangowhoiscloud/geode/blob/main/assets/geodi-dot.svg
https://github.com/IBM/plex
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