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Go g|e Research Who we are v Research areas v Our work v Programs & events v

“ Claude Code v2.1.76 ,
Opus 4.6 (1M Context) - Claude Enterprise ! f 4 - ) W 4
f —
/Users/johnnie/taskflow Lt o | I ' L_,Jt , i ] L
ome » Blog > > I just joined the team. Can you give me a high-level overview of how this
codebase is structured and where the main entry points are?

e I'l1l explore the codebase to give you a comprehensive overview.

Accelerating scientific

L Done (17 tool uses - 38.0k tokens - 28s)

breakthroughs with an Al R

e TaskFlow API - Codebase Overview
° °
CO_SCIGntISt Welcome to the team! This is a Node.js/Express REST API for task management
with team collaboration features. Here’s the project structure:
taskflow/

February 19, 2025 - Juraj Gottweis, Google Fellow, and Vivek Natarajan, Research Lead ) ) ) ;
index.js # Main entry point - starts the server

Google DeepMind v

July 25,2024 Science

Al achieves silver-medal standard solving
International Mathematical Olympiad problems

OpenClaw

‘ inbox, ge: , Cl in for flights.
AIphaProofand AIphaGeometry teams Clears your inbox, sends emails, manages your calendar, checks you in for flights

All from WhatsApp, Telegram, or any chat app you already use.
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Meta's Al agent goes rogue, triggers data
breach from within

McDonald's ends Al
experiment after drive-thru
ordering blunders 6.3M

After working with IBM for three years to leverage Al to take
. T Amazon Mandated Al.
drive-thru orders, McDonald’s called the whole thing off in June The Al Deleted Producti
2024. The reason? A slew of social media videos showing
confused and frustrated customers trying to get the Al to
understand their orders.

McDonald (2024) Amazon (2025) Meta (2026)
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Ticket(from = "AEZ", to = "E3",
depart = 118 4Y, return = 118 9¢) = Book

LHFE 0|0[HE

(ZZIEHUA 7= D2 118 4L S MEH) Q

THHY OO E
SIS ,
<@ Ticket(depart = 118 4¥) => OK




OlAl: HI 7] & O|ot7| (2)

(B0IRE L2 118 112 M=) EEC)J

ZHIY Of[O|ME
£l ,
<©. Ticket(return = 118 119) = ERROR

(S0I2= =2 118 9 MEH) CEE))J

THIY O|O|ME
S ,
<©. Ticket(return = 118 9¥) = OK
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SELECT * FROM Customers
WHERE City = 'Berlin’
AND PostalCode = 12209;



of 2281: ¢l Saf ¢

AIm

e =2|& =22 AN(0l: Prolog, Datalog) AEHY: Z=71-Z 1}

+ A DI A4S AFRSHs SE IiE

Of: “R& of S0| & @11 500ml 0| f0[™ 27H, OtL[™ 37 == shF”

Specification Rule

Rule

Predq4 A Predo A ... A Predn = Action

Pred4 A Predo A ... A Predn = Action

Rule Predq4 A Predo A ... A Predn = Action
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o HMAE =24 QAI0] 22| A0S SH EfX0 K=K AAL

 E}R!: string, number, bool, time, date, enum Wrong Operation: &&

Book me a flight from ' ' Ticket(from = "Seoul")
Seoul to Hong Kong ... &&Ticket(to = "Hong Kong") ...

AFSAT QTARRH Y] =2|A QAL

Book me a flight from
Seoul to Hong Kong ...

ALEXt QAALSH B{937] =o|A QAL

s

from, to should be str
but date found

Ticket(from = Nov. 4th)
A Ticket(to = Nov. 9th) ...



Book me a flight from ' ' Ticket(from = "Seoul")
Seoul to Hong Kong ... A Ticket(to = "Hong Kong") ...

INEEXN E % o101 4 JEIE AAUSH =2|A HA|
@ ArQi0q H|w!
i

(LLM)
132
Book me a Seoul- H
Hong Kong round-trip }8‘0%
A



Ticket(from = "Seoul")
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oo

A Ticket(to = "Hong Kong") ...
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« LlamaTouch [UIST’24]: ZttsH ASH =Hd (1257H)
e Challenge (KHA| H|&}): S&Fch At ZHd (257H)
« 2E: GPT-40

o L= LLM Z[EF X7 A4S Of[0|HE
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before Action
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Reflection
after Action

95.6 99.0
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LlamaTouch
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VSA
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88.9

59.6

46.2
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Success w/o Feedback

Agent w\o
Feedback

B Success w/ Feedback

Reflection
before Action

Reflection
after Action
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Al 25 H[O[FES| EXNF
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ol IEHECH X[ 2 oHE

o JHEHXIZ0| MZtst= Al ZYEO| MY AMzist XA (HEXF 66%)*

120 AR (AFRL 72670 4+ A 1801 4 M| 1109HA Q)

*2025 Stack Overflow developer survey
**Tea app: | joined for safety. Then my address was leaked and shared. BBC News
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Of| x|

Depot is a rectangular checkered field of n x m
size. Each cell in a field can be empty (".") or it
can be occupied by a wall ("*"). You have one
bomb. If you lay the bomb at the cell (X, y),
then after triggering it will wipe out all walls in
the row x and all walls in the column y. You are
to determine if it is possible to wipe out all
walls in the depot by placing and triggering
exactly one bomb. The bomb can be laid both

In an empty cell or in a cell occupied by a wall.

Example:

Input: (1,1,[["*"]])
Output: (True, 1, 1)

28
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https://github.com/hendrycks/apps
https://codeforces.com/problemset/problem/699/B



https://github.com/hendrycks/apps
https://codeforces.com/problemset/problem/699/B

= LLM Z[8F M| R0 X5

Depot is a rectangular checkered field of n x m
size. Each cell in a field can be empty (".") or it
can be occupied by a wall (""). You have one
bomb. If you lay the bomb at the cell (X, y),
then after triggering it will wipe out all walls in
the row x and all walls in the column y. You are
to determine if it is possible to wipe out all
walls in the depot by placing and triggering
exactly one bomb. The bomb can be laid both

In an empty cell or in a cell occupied by a wall.

o LB Chh WA\ (KM SHAH| Zh:
possible —» (1 <y <n)A (1l <x < m)

—_ - = T —L =/
° |.:|I$I EIII'OI' Dzlk”_ ¢E|, E'Lél_nc_)._o._l' _|_E,

Example:

Input: (1,1,[["*"]])
Output: (True, 1, 1)

https://github.com/hendrycks/apps
https://codeforces.com/problemset/problem/699/B
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Expecto: HA|| £ A|AEH

Depot is a rectangular checkered field of n x m size. Each cell in a field can be empty (".") or it can be occupied
by a wall ("*"). You have one bomb. If you lay the bomb at the cell (x, y), then after triggering it will wipe out all
walls in the row x and all walls in the column y. You are to determine if it is possible to wipe out all walls in the

depot by placing and triggering exactly one bomb. The bomb can be laid both in an empty cell or in a cell
occupied by a wall.

Example:

Inout: (1,1,[["™*"]])
Output: (True, 1, 1)

Spec(n, m, depot, possible, x, y) = (possible — (ValidPos(x, y, n, m) A WipesAll(x, y, n, m, depot))) A
(—upossible — (Vr, c.ValidPos(r, c,n,m) — = WipesAll(r, c, n, m, depot))

ValidPos(r,c,n, m) = (1 <r<n)A(1<c<m)
WipesAll(r, ¢, n, m, depot) = Vi, j.IsWall(i, j,n,m,depot) — ((i+1=r) Vv (j+1=c))
IsWall(r,c,n,m,depot) = (0<r <n)A(0<c< m)A (depot[r][c] =" =~

30
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Spec(n, m, depot, possible, x,y) =
(possible — (ValidPos(x,y,n, m) A WipesAll(r, c, n, m, depot) A
(—possible — (Vr,c. ValidPos(r,c,n,m) — = WipesAll(r, c,n, m, depot)

. Y,
(" )
ValidPos(r,c,n,m): “Is (r, ¢) a valid position?”
WipesAll(r, c,n, m, depot): “Does a bomb at (r,c) clear all the walls?”
. Y,

32
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ValidPos(r,c,nm) = (1 <r<n Al <c<m)
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o MEXVEUES GIXE RCHFAH? KXo Feot=X BAL

o USH OIX7L SACHH? 2| =2|8 22 Y=X] AL

.

~
Spec(n, m, depot, possible, x,y) =
(possible — (ValidPos(x,y,n,m) A WipesAll(x,y, n, m, depot) A\
(—Ipasszble — (‘v’r C. ValzdPos(r c, N, m) — =\ WipesAll(r, c,n, m, depot)
ValzdPOS(rcnm)—(1<r<n)/\(1<c<m) y

[WipesAll(r, c,n,m,depot) : “Does a bomb at (r,c) clear all the walls?”

)

Example:

+  Input: (1,1,[[""]])
Output: (True, 1, 1)

(true - (0L 1 <1) AOL1<1)AWipedli(1,1,1,1,[["* 1)) A ...

OF%| O]

19| gt4=(uninterpreted func):
OIF et7t E 7tsd 11




o &I GPT-4.1-mini

» HIX|OH3

» HumanEval+: ZI¢HsH 22|E 25

« APPS: =&t ¢S =X

e Defectsdj: MH| LEAA Java T2 1Y Y= 25 S

« H|W: NL2Postcond [FSE’24]

o == LLM 7|t

« FIHK| 2E: Base(Z[CHet XHMIS]), Simple(ZICHgt ZHELS])
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VEXS

Returns an exact representation of the Binomial Coefficient, "n choose k",
the number of k-element subsets that can be selected from an n-element set.
* Preconditions:

- 0 <= k <= n (otherwise IllegalArgumentException is thrown)

- The result is small enough to fit into a long. The largest value of n
for which all coefficients are < Long.MAX_VALUE is 66. If the computed
value exceeds Long.MAX_VALUE an ArithmeticException is thrown.

@param n the size of the set

@param k the size of the subsets to be counted

@return n choose k

@throws IllegalArgumentException if preconditions are not met.

@throws ArithmeticException if the result is too large to be represented by a long integer.
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*/

public static long binomialCoefficient(final int n, final int k) {
if (n < k) throw new IllegalArgumentException("must have n >= k for binomial coefficient (n,k)");
if (n < @) throw new IllegalArgumentException("must have n >= @ for binomial coefficient (n,k)");

—_— — L i n == == return 1;
L OLE =2 YHI7F SHIE/QF HIAEES TRESH £ QETL? sy,
ong result = Math.round(binomialCoefficientDouble(n, ;

if (result == Long.MAX_VALUE) throw new ArithmeticException("result too large to represent in a long integer");
return result;

Result Expecto Base Simple
S&C 33 ® 14
S 20 b3 95
C 372 224 220
W /0 218 172

Defects4)
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. 2| x|z 83t Al O Ofl0|ME Alcho| T o4

o =c|: Z2{YRI0], HLt =E2| ZOk0l| 22 SHE AS 7=

° SW7|£|| S = if On_'|0'| EEEI 3—?? “An Al system can create and maintain knowledge only
to the extent that it can verify that knowledge itself.”

- R. Sutton (2024 §2l4& 4%}
“Verification, The Key to Al”, 2001
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