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Key Points for Session

v’ Reliability is a system property

v Address failures before final generation

v' Introduce observability and governance

v Open-source building blocks enable adoption

‘Reliability must be engineered from document understanding to
enterprise actions.”
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Why Enterprise Al Reliability Is Hard and Different

v Hallucinations are only one failure mode

Document Weak retrieval Output format Uncontrolled
structure loss grounding violations agent actions
 — e — e

v’ Reliability risks exist before, during, and after LLM inference.
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Demo Use-case

® System Architecture

User Request \| r?

. Agent |7 mep
RAG p-pelme 9 tool calls Ticket MCP server

)\ create_cl«ange_.ticket \
retrieval

Business action

— ‘ —1 Document | Chunking & | knowledge store

— parsing 'molexb\g / search index (context) ticket - change - ...
Enterprise McP
Documpents tool calls > Ops MCP server ﬂ

restart_service
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Appendix: Ops Documents
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Cold Open: The Naive Pipeline

REQUEST .

"API delays occurred after production deployment. Review relevant operational
procedures, develop a response plan, and create a change request ticket if necessary.”

KOREA
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Demo

() v @ Change Approval Agent — O X + < Geminiof|7| £0{&7|
= C @ localhost:8200/naive & a & eiol= g2

Change Approval Agent 0PS CONSOLE - PIPELINE vO

03-risk-matrix.pdf

Change Request Intake

Describe the incident. The agent reads the ops documents, decides the response, and filg
ticket for you. Z2CM A QI S3=8
OPS-STD-003 - 7HH: v2.4 (2026-05-02) - &
Z2CM HiZ 0|F £ APl(order-api)oil X|H0] SrMgHELICE 223 2 =R
el FHL.

Agent response i API QIE{TO|A ¥ CAB(HZXIZ 23]

HZE /Y

Z2CM A Gllo|Efi|o] & A7|0t oo| a2l 4

risk level ~ Medium [=EPACIES SR o=t 1y Wy
summary 2 API(order-api)ol Z2E{M H{Z 0| % X|210] &M A OfZ2IH(0|M THBHE
chosen action Z|H Py T o= 24 Medium Ml 2uf
recommended - S =R A bl
BAMAIRE ¢

Change ticket created

ticket CHG-20260805-002

title 2 API(order-api) B E 22 Zojf - B8 &
risk level Medlum

approver (none)

rollback plan (none)

W Jks Mzt

High 71 =Y AIZITH(Y 02:00-05:00)
Medium

Low 5 Hist ots




Demo

() v @ Change Approval Agent — O X + < Geminiof|7| £0{&7|
= C @ localhost:8200/naive & a & eiol= g2

Change Approval Agent 0PS CONSOLE - PIPELINE vO

03-risk-matrix.pdf

Change Request Intake

Describe the incident. The agent reads the ops documents, decides the response, and filg
ticket for you. Z2CM A QI S3=8
OPS-STD-003 - 7HH: v2.4 (2026-05-02) - &
Z2CM HiZ 0|F £ APl(order-api)oil X|H0] SrMgHELICE 223 2 =R
el FHL.

Agent response i API QIE{TO|A ¥ CAB(HZXIZ 23]

HZE /Y

Z2CM A Gllo|Efi|o] & A7|0t oo| a2l 4

risk level ~ Medium [=EPACIES SR o=t 1y Wy
summary 2 API(order-api)ol Z2E{M H{Z 0| % X|210] &M A OfZ2IH(0|M THBHE
chosen action Z|H Py T o= 24 Medium Ml 2uf
recommended - S =R A bl
BAMAIRE ¢

Change ticket created

ticket CHG-20260805-002 , s XMZ?LE,E e
title 22 API(order-api)Aii 2121 Aof - B4 © —

risk level Medium

approver (none)

rollback plan (none)

W Jks Mzt

High 71 =Y AIZITH(Y 02:00-05:00)
Medium

Low 5 Hist ots




Demo

v @ Change Approval Agent — O X + < Geminiof|7| £0{&7|

< G @ localhost:8200/naive & Q & v © @ @ O & dhosgz :

Change Approval Agent 0PS CONSOLE - PIPELINE vO

@ 02-change-policy.pdf

Change Request Intake

Describe the incident. The agent reads the ops documents, decides the response, and fi
ticket for you.
you o A 74 X xH
o b |

e o

= o = MEHS: OPS-STD-001 - 7| 3.1(2026-03-10) - 22|12 AM: ZHE.
T2C{M HIE 0|3 2 API(order-api)ofl X|H0| LASIALICH B 29 fe= Hes: 3 ) HERM:
Ml FHIL.

1. 2%
-=H

Z24M ol cigt RE HPS SHIE HAtol w2t S350 MH|A

Agent response

risk level Medium

summary Z2 API(order-api)0il Z2E{M HYZ 0|5 X|10| 2

chosen action ™ obd HEHo 2 S = Alg EW#I
recommended - B4 HRH Y AT Al ST ERHEDIot oY

Change ticket created

ticket CHG-20260805-002

title 2 API(order-api) B 22 Zolf - 24
risk level Medlum

approver (none)

rollback plan (none)

ol

RISHCH (=7 Ml 2.
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Demo

User Request \ ﬁ

U Agent 1 mer |l
RAG p-pelme v tool cals Ticket MCP server
— )\ I create_change_ticket \
E . Document Chunking & Knowledge store|_]. retrieval I Business action
— parsing inolexing / search index (context) I I ticket - change - ...
Enterprise I McP I
Documents ol calls Ops MCP server A
I > restart_service
- -I

No tool access control:
direct MCP connection, no audit trail



4 Failed 1n Naive Pipeline

Cold Open — the naive pipeline (kept broken on purpose)

Opsﬁidocun;ents Flat-text parse Unchecked judgment Immediate execution
= Coreer BT pypdf risk misjudged unapproved ticket

Flat-text parsing lost the table structure — risk misjudged
No validation: nobody checked the judgment against policy
No approval: executed immediately

Direct tool access: no control point, no audit trail

AN NI NN

S OPEN SOURCE SUMMIT
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How can we fix it?

Better model?

- = N
¢ \
. -~ \ /
More enterprise data? _,~ S User Reauest \| N~
- V4 AN doent |
. N P
- / RAG pipeline \ gen to:lccalls§ Ticket MCP server
7 —h N ! ~u W J\ create_change_ticket
/ E . Docun:ter{t . C%\unkiixg & knowkdge store retrieval Business action
| P— ' PGI’SMg‘ mdexmg / seircl\ index (con’text) ticket - cl«mnge_ -
\ Enterprise \ . MICPHS o >f
" ool cal S ps MCP server
\D:m ents/ \\ — restart_service N
- ~ /7 ~ -
Sao_-7 Guardrail at the end?

Advanced RAG?
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Composable Open Source Reference Architecture

Trust the Input Trust the Context Trust the Output Trust the Decision Trust the Action
Understand - Represent Ground Reason - Verify Approve Act

Docling - DocLang OpenRAG Granite - Mellea Human-in-the-Loop ContextForge

Document intelligence with structure preservation
Grounded retrieval with evidence tracing

Output validation against business rules

Policy enforcement and governance

Auditable agent orchestration and tool control

DN NI NN

Operational Benefits 2> Trust, Governance, Quality, Observability
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Trust Is a Chain

“Trust controls are embedded at every stage instead of added as a final guardrail.”

Knowledge

1 - Understand

i Decision
Docling Execution
—
4 - Reason / 6 - Approve \

\

Granite /

\_ human gate )
\

@ denied - stop
S RSN
2 - Represent g 8 - Audit
Ops documents presen @ reiec N e« [ I S ® tool blocked -~ ) )
DocLang archive reject — repair single trail
5 Korean PDFs i — "
S~ _ ticket created
= \ 7 - Act
/ .
/ 5 Verify \ ContextForge
\ Mellea
3 - Ground
OpenSearch

THE LINUX FOUNDATION
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Reference Architecture

User request

"API latency after a deploy...

colima VM (Docker) — OpenRAG deployment macOS host

?emo application
docling-serve :5001

Web console + backstage * runner

1
1
! (host-run, For OpenRAG) |
L___-__________: Starlette - :8200

? ]

Verified pipeline stages

1

! '
| OpenRAG backend - Frontend - !
: Langflow * Dashboards |
1
' |
ll 1
1

18000 - :3000 - :¥860 - :5601
tool call (after
BM25 search * httpstauth approval) reason + validate

\

Model serving

Governed tools

ContextForge Granite 3.3 8B
MCP gateway 14444 on Ollama 11434

launchd, £16 KV
(determinism)

pip venv + SQLite

OpenSearch
19200 S
< not on allowlist

ops-docs index - |
the knowledge store| [ | | —0————  ______ Y. N
Ticket MCP i Ops McP !
1i8107<br>restart _ser :

1

:8100<br>create_change_.
ticket

vice @ |

S OPEN SOURCE SUMMIT

KOREA




Apache 2.0 @ github.com/docling-project/docling

' Docling — Document understanding Piepline

v"  Converts PDFs, DOCX, HTML, PPTX, and scanned
images into clean structured data. —

PDF DOCX HTML Images

v' Preserves document meaning through layout
analysis, table detection, figure extraction, and

metadata. _
Docling
v' Outputs Markdown, JSON, tables, images, and Engine
metadata for downstream RAG pipelines. 1 l 1 1 l
v' Solves the “first-mile” problem before retrieval,  warkdown JSON Tables images Metadata
reasoning, and agent workflows. @ o) = N
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Introducing Docling
: Community Adoption

GitHub Stars

A rising star in the open-source space

60K

50K

HOK

30K

20K

I0K

@ Star History

| ® docling-pro ject/docling l

1

D ; GITHUB TRENDING
%, .« #1 Repository Of The Day

Jul 22, 2026
@ docling-pro ject/docling: 63589

October 2025 April July October 2026 April

Date

July

M CILFX Insights vk

64k+ GitHub stars
& 20M+ downloads/month from PyPi

Used by

+800k/day
@GEE~ 2@ -~
g g ¥ ¥ RedHat
30d 60d 90d 120d all
800,000
v 600,000
®
o —&— With_Mirrors
§ 400,000 ~° Without_Mirrors
o ’
(&
200,000
0

AV



Introducing Docling
: Recovering structured content from PDF w/ low-level PDF parsers

KDO ‘22 Augest 3418, 3022, Washington, OC., USA  Birgit Pfitzmann, Christoph Auer, Michele Dolf, Abesed S. Nassar, and Peter Stase

Table 1 Aloog — label, we present =
of rowe “Total")in the traie,
[ S gl lnter-ammotator AT @ 659 (%)

s bl Comt | Tram  Tew V| Po M So L Pu
Caption W2 17T D3 WM Bl WA W B BT we
Tomtmas 1 G0 631 65 BN wa W0 G BSM  ma BW
Formia ey | ;1w 2% D W aa MO MW e aa
[r— Weo | I B BRI B O WR NN N T B
Pagefoster | W] 631 538 60 M MR e 10 BN 00 Ww
Pagrheader | SMIZ| 510 670 566 KNP @76 MM WAN M VA S
Pctare V| 42 1M S BT % DM R B W B
Sectinbeader | WS | 1240 1577 185 B384 TeSI WA B DM T M
Tabie W | 33 2 e [T THe D em wm M e
Teut 077 | GE 62 60| M K% BN B0 DR 0D 05
Tie 9| 00 63 050|072 2043 043 1w 1w @7 s

Fagure 3 Corpus Convernion Service anmotatron et inter
face. The PDF page is shown i the background, with over-

owsible hecause they cam be rotated or skewed. This would et

aad et ol ate the amemtatnen provens

FOF dacuments in the Corpus Couversion Service (CCS) (2], &

and aows for dataset imapection and analyvn The snmctation -

etween the &dferent document categorrs was scharved by e

For
cxample. we made vure 1o chade the titke page of each document
and s the remaining page selection 1o those with fgures or
tablen. The latter was achieved by leveraging pee-trained object

ey S andtable » e page contams

ehements and lead us to the defintion of 11 dstinet class lbels

e drawn by dragging & rectangle over each segment with
he respective Label from the palette on the right

cnly.For phase
e avsemmbind ot vepervised
Phase

of the label, () recopissbelity on » single page (Le. 5o aeed for

poge. Spev g
e armmctated We refrasmed from class abeln that are very specific
08 dicument category. wach as Abstract i the Sciemc Artcies
Ccatrgory We sino svouded claw Labels that ar taghely bk o the
Labels such 2 Author 20 Afffation, 2 seen

it cmwaring that o8 documents are frre 1o wse. The dats sources

12 DuxBask are oflen caly duatingashabie by dcrimaniag oo
S ey

undesired
e page headers

KDD "22, August 14-18, 2022, Washington, DC, USA Birgit Pfitzmann, Christoph Auer, M
Nassar, and Peter Staar

Table 1: DocLayNet dataset overview. Along with the frequency of each class label, we |
occurrence (as %

of row “Total”) in the train, test and validation sets. The inter-annotator agreement is co
0.95 metric

between pairwise annotations from the triple-annotated pages, from which we obtain

% of Total
triple inter-annotator mAP @ 0.5-0.95 (%)
[..]

Count

Py Tables not
bt e understood
70878
58022
45976

34733 Image content

i e missing

1107470

[..]

include publication repositories such as arXiv3, government o"ces, 5
company websites as well as data directory services for #nancial |_| ne Wraps n Ot
reports and patents. Scanned documents were excluded wherever

possible because they can be rotated or skewed. This would not ® un d e rstood

allow us to perform annotation with rectangular bounding-boxes

and therefore complicate the annotation process.

] Multi-column often
e breaks order

v Very fast and cheap
X Incomplete

X Loss of structure
X Noisy

~= Unfit for most use
cases



Introducing Docling
- Schema-based information extraction

Extracting specific pieces of information from a document

1ello

vvvvvvvvvvvvvvvvv

'bill number': '01234',

'total invoice price': 550,

‘currency of total invoice price': 'USD',

'name of invoice addressee': 'Jonathan Patterson',
'name of invoice sender': 'Eventure Event Planner'

"bill number":

“total in

"currency of

'name of invo




Demo

v @ Change Approval Agent — O Gemini0jlZ| £0{£7|

<« G @ localhost:8200 ©) & doEsgz

Change Approval Agent 0PS CONSOLE - TRUST CHAIN DEMO Backstage panel Backstage page /'

Document Processing Document Processing

Grounded Knowledge Korean enterprise ops documents (PDF). Processing runs Docling parsing = DocLang serialization -
Search chunking — indexing. Representations appear once a document has been processed.

Change Request Intake
DOCUMENT DOC ID STATUS REPRESENTATIONS

Action Trail API X|91 &0 TS Runbook OPS-RUN-014 processed nd json doclang.xml

Tool Gateway Z2CM WY e g 0PS-STD-001 processed md json doclang.xml
DZ2HM HZ Q8 S22 0PS-STD-003 processed md json doclang.xml
W 501 2 ojjAZeo|Md HR} 0PS-STD-002 processed md json doclang.xml

MH|A Bt XX HE OPS—-REF-007 processed md json doclang.xml

Process documents

backstage: live logs,
real artifacts, real queries




T Naive Processing

BAMES: OPS-STD-003 - 7#H: v2.4 (2026-05-02) - H2IA: BAESIE - S3: Alfst

@0 @M. O3riskmatrixpdf

5 2 BME Z24M 8y ¥ 23(RFC)2 Jlzg Feolgict. W 23X o S3E w2t Y S38

# 1. 98 §3 B JIE

|7 s2 | ®EOIE | BE O | B4 22 | @+ 2d |
o | | | | | |
11 | 918 §3 | I ¥l | 3 |¥ | &2 FH | 29 A8 |
| High | Z2M HA | clolEtojA Aot olo|azolM | CAB(HAXIZRIRS]) | B »2 |
| High | Z294 A | API QIE{E0|A #H | CAB(HZXIZ9IRE]) | H %2 |
| High | o MElA | 3@ elmet Y wY | CAB(#ZxI29I#2]) |
| Medium | Ef MHlA | 0] "EWOW e | Mela 24 |
| Medium | Efd ABlA | RE %‘ 4y oz | MEIA 24 |
| Low | U8 E3 | 2M-ARE HY | ® ae | |
| Low | 20y &3 | 2E %@ | XE &2 | & |

*1 Z2eM Foj W olf g Tojol cigt 4 W(AZ 4F, ¥ wWA, MUE TgHe B EO| WY MM ¢ S A slof Mgt
»2 78 3 Highol BZS 20l 22 M OiHE WY MYI(ST 4Y ZE A4 4+ Yk

ol il

=la b »3 §3 THo| Bsdt I A9 S8 M

Cf|O|Eft| 0| A A7|0}t Oto| 20|

## 2. S2¥ 2| A3

AP QIE{T|O|A ¥

3| %Y s3 | A2 Al | 9 Jks Ak |
| | |
| High | 9% 7IF 29 | F7| HF ACH(Y 02:0005:00) |
| Medium | ¥ 7I1ZF 12 | =R ARt 9 |
Medium | Low | & | A e |
3 Docling
344 "bbox": { 164 "
5 "1": 231.23436536523437, 165 "1": 79.95702791845703,
346 "t'": 189.9329917202749, "t": 253.17598909729998,
34 "r'': 264.7413339083606, 167 "r': 98.49700475110797,
"b": 198.00599178754987, 468 "b": 261.2039891641999,
"coord_origin": "TOPLEFT" 16 "coord_origin": "TOPLEFT"
Sel Xz| Alst HZ 7t Az 2E 0 } " }
350 - ;
High H7| HE ARICH(Y 02:00-05:00) 35 "row_span": 1, 171 "row_span": 3,
Medium 352 "col_span": 2, 472 "col_span": 1,
0 353 "start_row_offset_idx": 0, 473 "start_row_offset_idx": 2,
354 "end_row_offset_idx": 1, 474 "end_row_offset_idx": 5
"start_col_offset_idx": 1, 475 "start_col_offset_idx": 0,

356 "end_col_offset_idx": 3, > "end_col_offset_idx": 1,
35 "text": "RHE 7|IE", 477 "text": "High",

"column_header": true, "column_header": false,
35¢ "row_header": false, 4 "row_header": false,

0 "row_section": fal . "row_section": false,
36 "fillable": false "fillable": fal

’ 04 '




Apache 2.0 @ github.com/doclang-project/doclang

2 DocLang — Al Native Document Format

v" Open markup standard for representing documents
in an Al-readable format

v'  Preserves structure, semantics, layout, and
relationships

WHAT DOCLANG RETURNS

v' Optimized for LLM and agent consumption with
minimal information loss

v/ Complements Docling by standardizing parsed el e -
document output
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Introducing DocLang

Fig. 3. OTSL description of table structure: A - table example; B - graphical repre-

sentation of table structure; C - mapping structure on a grid; D - OTSL structure

encoding; E - on cell encoding

® o ©
)

©

2]

h:éié”
©o@

icLLL

L——

Table 2. TSR and cell detection results compared between OTSL and HTML on
the PubTabNet [22], FinTabNet [21] and PubTables-1M [14] data sets using Table-
Former [9] (with enc=6, dec=6, heads=8).

only 5 tokens that directly Gescrroe—= tapular structure based on an atorgi
grid.,

The OTSL vocabulary is comprised of the following tokens

"C" cell - a new table cell that either has or does not have cell content

— "L" cell - left-looking cell, merging with the left neighbor cell to create a
span

— "U" cell - up-looking cell, merging with the upper neighbor cell to create a
span

"X" cell - cross cell, to merge with both left and upper neighbor cells
— "NL" - neu-line, switch to the next row.

A notable attribute of OTSL is that it has the capability of achieving lossless

An expression using a data.frame called df in R where you want to summarize x by month:

Dataset | Language TEDs mAP(0.75) ?“fe':‘"?,"
simple | complex | all time (Sces)
PubTaner | OTSL | 0965 | 0934 | 0955 | 0.8 EXCI
HTML 0.969 0.927 0.955 0.857 5.39
FinTabNet OTSL 0.955 0.961 0.959 0.862 1.85
HTML | 0917 | 0922 | 0.92 | 0722 326
a1yt | OTSL | 0.957 | 0961 0977 0.89% 179
HTML | 0983 | 0944 | 0.966 | 0889
S
5.3 Qualitative Results
be

s

M
AR

require(plyr)
df <- data.frame(
x = runif(126, 1, 168),
y = runif(120, 7, 334),
z = runif(120, 1.7, 20.7),
month = rep(c(5,6,7,8),30),
week = sample(1:4, 120, TRUE)
)

ddply(df, .(month, week), summarize,
mean = round(mean(x), 2),
sd = round(sd(x), 2))

L ecomsiop usingihe groushue——t———————______ |

<picture>

<label value="flow_chart"/>

<location value="102"/><location value="85"/><location value="416"/><location value="160"/>

<caption>Fig. 3. OTSL description of table structure: A - table example; B - graphical ... cell encoding</caption>
</picture>

<table>
<location value="63"/><location value="78"/><location value="436"/><location value="158"/>
<caption>Table 2. ISR and cell detection results compared between OTSL and ... heads=8).</caption>

<ched/>Data set <ched/>Lang<ched/>TEDs <lcel/> <lcel/> <ched/>mAP (0.75)<ched/>Inference time (secs)<nl/>
<ucel/> <ucel/> <ched/>simple<ched/>complex<ched/>all <ucel/> <ucel/> <nl/>
<rhed/>PubTabNet<rhed/>0TSL<fcel/>0.965 <fcel/>0.934 <fcel/>0.955<fcel/>0.88 <fcel/>2.73 <nl/>
<ucel/> <rhed/>HTML<fcel/>0.969 <fcel/>0.927 <fcel/>0.955<fcel/>0.857 <fcel/>5.39 <nl/>
<— i

</table>

<heading level="2"><location value="58"/><location value="343"/><location value="209"/><location value="351"/>
5.2 Quantitative Results</heading>

<text><location value="66"/><location value="360"/><location value="358"/><location value="368"/>The OTSL ... tokens:</text>
<list>

<ldiv/><location value="53"/><location value="377"/><location value="439"/><location value="385"/>"C" cell ...
<ldiv/><location value="53"/><location value="387"/><location value="439"/><location value="403"/>"L" cell
<ldiv/><location value="53"/><location value="405"/><location value="439"/><location value="421"/>"U" cell
<ldiv/><location 3"/><location value="423"/><location value="409"/><location value="431"/>"X" cell ...
<ldiv/><location value="53"/><location value="433"/><location value="269"/><location value="441"/>"NL" - ...
</list>
<code>

<label value="R"/>
<location value="58"/><location value="170"/><location value="443"/><location value="266"/>
<content><! [CDATA[require (plyr)

df <- data. frame(
x = runif(120, 1, 168),
y = runif(120, 7, 334),

z = runif(120, 1.7, 20.7),
month = rep(c(5,6,7,8), 30),

week = sample (1:4, 120, TRUE)

ddply(df, .(month, week), summarize,
mean = round(mean(x), 2),
sd = round(sd(x), 2))]]></content>
</code>




Demo

Change Approval Agent — C X +

® localhost:8200

state/docling/@3-risk-matrix.doclang.xml

<heading level="2">
<location value="48"/>
<location value="104"/>
<location value="129"/>
<location value="111"/>
1. 9 S8 o8 71
</heading>
<table>
<location value="48"/>
<location value="118"/>
<location value="464"/>
<location value="242"/>
<ched/>
Y s2
<ched/>
™y JlE
<lcel/>
<ched/>
44
<lcel/>
<nl/>
<ucel/>
<ched/>
g el
<ched/>
wy /8
<ched/>




Docling Is the Translator, DocLang Is the Language

Preserve meaning, relationships, and business context
Reduce errors, manual review, and time-to-decision

Carry compliance metadata and rules with the document

N X X

Enable portable, vendor-neutral AI workflows

S OPEN SOURCE SUMMIT

KOREA




Apache 2.0 @ github.com/langflow-ai/openrag

3 OpenRAG — Composable Open-Source RAG Platform

nnectors
Google Drive

v' Building Agentic RAG applications quickly and flexibly

Local services OneDrive

v’ Integrates Docling, OpenSearch, and Langflow into a
unified RAG stack

Docling Serve

SharePoint

v'  Supports the end-to-end pipeline
(document parsing, chunking, retrieval, workflow
orchestration)

Others

Containers

OpenRAG backend

v' Provides a composable architecture to easily replace or
extend models, retrieval components, tools, APIs, and MCP
integrations

v
Langflow OpenRAG frontend

OpenSearch

S OPEN SOURCE SUMMIT

KOREA




Demo

v & Change Approval Agent — C

< Cc @ localhost:8200/#search

Change Approval Agent 0PS CONSOLE

Document Processing

Grounded Knowledge
Search

Change Request Intake
Action Trail

Tool Gateway

backstage: live logs,
real artifacts, real queries

+ TRUST CHAIN DEMO

Grounded Knowledge Search

BM25 over the indexed chunks. Every hit carries its source — no evidence without a citation. The
exact query DSL appears in Backstage the moment you search.

Z2EM HIE 0|F =2 API(order-api)oil X|210| .. ER M 7 HE /¥

2 HiZ 0|F =2 API(order-api)ofl X|0] S YMELICE 2H 2

OPS-RUN-014 - 2. ZIEh Hxt
2. Tk ERH . Bi= 0|2 &0l : £|2 B 0|2 &l

23t OF 8 YolFict 4 B : 9| 23} ol Sr(HE otz

O0PS-STD-003 - 1. 21 & =d 7|
1918 53 B 71E 1 Z2EM Foj 24 013 i Fofol chet $4 W@
gaitt

OPS-REF-007 - AH|& g =% FE

MH|A Eheh ZX| FH =2 AP (order-api), MH|A QL = ZFE. F2 API (order-api), &g &%|
#oncall-order. ZH| 7|0 E2{0] (pay-gw), AH|A 214 = O|ZH|. ZX| A0|ELO] (pay-gw), EEh
#oncall-payment. 3|

OPS-RUN-014 - 1. Xg #g|
1. 58 9] 2 Runbook ZEE{ AP #[0|E210] 2 HQIS Kl 20| SE Xgt Fofol HSsIC

OPS-RUN-014 - API X1 Fof ti& Runbook
API X|91 Zofj CHS Runbook 2A#HS: OPS-RUN-014 - 7HH: v1.7 (2026-04-18) - 22| A{: SREE!

Ch B % 302 O|LH X|20] 2h4list Z bz o

Gemini0j#| 20|27

@ @ o ¢ ooosgz i

Backstage panel Backstage page /

g 2F 52l it

score 13.73

Igt Tol2 M BRI 2, AL Yef SHol : HuM
E A28, A O] 4, GC ARIS SIOlBiCt S & AH0| 90%8 224512l & 142 DHBICH 3. OIF AHIA 810l : CRASE Of HHlAe| SE A
E]

score 11.47
3 Y3 stol

score 11.45
=2 API (order-api), 22 x4 =
%! é‘ﬁl HoIE#)0] (pay-gw), 22 & =

score 10.25

score 9.47




Apache 2.0 @ huggingface.co/ibm-granite

4 IBM Granite

v Greater Efficiency & Lower Costs

Granite's compact, efficient models reduce infrastructure costs and
compute demands while accelerating AI workloads.

v' Security & Safety
Built with enterprise-grade transparency, security, and governance to
support responsible Al deployment.

v’ Flexibility & Scalability
Deploy Granite across environments and scale efficiently for large
datasets and complex workloads.

v' Customizability
Adapt Granite with your data for high performance at lower cost.

S OPEN SOURCE SUMMIT
KOREA




4 IBM Granite

Open

Vv

IBM Granite models are the fir
st open-source Al models to
achieve ISO 42001 certificatio

Performant Trusted

ISO 42001 Certification

A comprehensive framework for Al Management Systems, ensuring responsible development an
d deployment of AI through ethics, accountability, and trust.

n

KOREA

HE LINUX FOUNDATION

S OPEN SOURCE SUMMIT

Enables confident deployment

of Granite models in highly regu

lated industries which prioritize
compliance

&y

Achieved in < 3 months and wi

th zero non-conformities, con

firming IBM’s mature Al gover
nance standards




Apache 2.0 @ github.com/generative-computing/mellea

> Mellea — Reliable, Testable Generative Al

v Structured generative programming
Build Al applications around explicit instructions and requirements,
not just prompts

v' Instruct — Validate — Repair
Validate generated outputs and automatically repair results that fail
requirements

v'  Requirements as guardrails
Enforce business rules, formats, and constraints through explicit
validation

v"  Reliable and controllable outputs
Make generative Al more predictable, testable, and production-ready

S OPEN SOURCE SUMMIT
KOREA




Prompt engineering

Context
*fcont

focus on answerin
th, and include fa
o1

Mellea abstractions:
R S » Safety guardrails
SRR + Instructions
* Requirements
* Sampling Strategies

= nclude only the
hout any intzoduction or

relevant source URLS

= iding sinila
clearly indicate th
existing written

### New header

e the current date is idatetine.non(tinozone.utc) .strftine('s8 %d
W)} if required

in the followis {lang
main topic! You HUST ut any information
ction, conclusion, sumary or reference

~Vou MUST use in-text citation references in freport fornat

fornat and make it with mazkdown hyperlink placed st the

sentence or paragraph that references them 1ike this: ([in-t

(url))

T mention the ditf nen

ot it :

a mininun length of it
hroughout. the zepor

Do NOT add a conclusion section

Generative computing

i Step 1: Screen inputs for attacks
Safety_Issue_Flag = backend_guardian.generate("{fcontext}
if Safety_Issue_Flag:
print("ALERT: Adversarial Attack Detected")
else:

# Step 2: Create Outline
outline_instruction "Create an outline for a report on how {{current_subtopic}? \
impacts {{imain_topic}}. You have the following research available:\ni{research}i"
req_markdown = Requirement("Use markdown syntax fn=check_markdown)
req_num_sections = Requirement("Limit the number of subsections to \
a maximum of {{max_subsectionst}.", fn=check_section_count)
req_outline = Requirement("Do not include these standard sections: \
# Introduction, # Conclusion, # References", fn=check_sections)
outline = backend.sample_against_requirements (
outline_instruction,
requirements [req_outline, req_markdow req_num_sections],
user_variables = user_args

budget = 5

)
# Step 3: Generate Report

report_instruction "Context:\n{fcontext}?\nSummarize the relevant information \
available into a detailed report on how {{current_subtopic}?} impacts \
{imain_topic}}.\n\nFollow this outline:\n{{outline}}",

req_focus = Requirement("Stay focused on the topic, avoid unrelated information.")

req_language = Requirement("Write the report in {{language}}.")

req_tone = Requirement("Use an {{tone}} tone throughout the report.")

req_length = Requirement("The report should have a minimum length \
of {ftotal_words}} words.", fn=check_word_count)

report = backend.generate_with_repair
outline_instruction,
requirements [req_focus, req_language, req_tone, req_length]
user_variables = user_args




Demo

M- 027§hange-pol|c...

S: OPS-STD-001 - 7H: v3.1(2026-03-10) - Z2|2M: ZAHE:

Z2eM ol tst BE HP S SHIE Etol| w2t 510{ AfH|A QP

| Al @32 uiadEICH

R1 evidence with sources

. Fol/HE AR 2o
27| 24 — 22 Runbook, =4 Z

. 9|8 S8 — OPS-STD-003 S2E TR

X 748 — 7S A8 £

ES
. St 7|2 — daf Al S HAHEDE)Q 0|4 A2 AIZHE CH)E BE AL "He Al 24

R3: rollback plan present

R[BHC} (7 AlSY msh).
-STD-003)0f| LHEC

4. =7 H2 8H

HZ Tl Ar8El= XS5t =7 A S5 S8 =7 &5

HEEL

Atcte|od ZiAt 230

03-risk-matrix.p...

EmR%

oM Wy 9y 531

2M#S: OPS-STD-003 - 7HH: v2.4 (2026-05-02) - E2|£A

Gilo|Efei|o] A 270t Oto| 20| M

API QIE{T0|A 17 CAB(HZRI2 2213

Medium M| o1

CES

W3 ks Azl

A S2 CHEE R

High U 7= 2 F7| Ed AlZICH(2 02:00-05:00)
Medium g 7|z LR ARt 2l

Low ZAl Higt gt

R2: rlsk level per matrix + 1



Demo

o v @ Change Approval Agent— O X  + < Geminiol|#| 20{=7|
& C @ localhost:8200/#intake & HooEE i

Change Approval Agent 0PS CONSOLE - TRUST CHAIN DEMO Backstage panel Backstage page /'

1 Document Processing Change Request Intake

Grounded Knowledge The demo scenario request .(fixed — the whole Falk uses this one question). The agent grounds it,
Search drafts a plan, and Mellea validates before anything can happen.

Change Request Intake

Z2GM HiE 0|F FE API(order-api)of] X|10| HAMZHEL|CE 2t UED, LR HL MY 2 EIZS Yol F
Action Trail e,

Tool Gateway

Validation history — 2 draft(s) rejected by Mellea before this plan was accepted. Click an attempt for
details:

#1 DraftChangePlan rejected: R2, R3 details »

#2 ChangePlan rejected: R1 details »

#3 ChangePlan  all requirements passed details »

Validated ChangePlan — waiting for a human decision

backstage: live logs, Z2YM HiZ = F2 API(order-api)0jlA| X|210] ZHYSHELICE
real artifacts, real queries

RISK LEVEL ROLLBACK STEPS EVIDENCE

APPROVAL REQUIRED




Instruct — Validate — Repair

Requirement:

. plan = m.instruct (
- Generation

"Draft a ChangePlan, grounded in the retrieved policy. ...
- Validation requirements = ["A rollback plan must be present."],




Instruct — Validate — Repair

Default validation (e

gnrategyis req("Every claim must cite a source document"),
LLDA-as-athdge reqg("A rollback plan must be present",
validation fn = simple validate (has rollback plan)),
reqg ("A High-risk change must require approval"),

plan = m.instruct (
"Draft a ChangePlan, grounded in the retrieved policy.
requirements = requirements,
format = ChangePlan,




Instruct — Validate — Repair

But provide your
Own logic when
posible!

requirements = [
req ("Every claim must cite a source document"),
reqg("A rollback plan must be present",
validation fn = simple validate (has_rollback plan)),
reqg ("A High-risk change must require approval"),

]

def has_rollback plan(output: str) -> bool:
plan = ChangePlan.model validate json (output)
return plan.rollback plan is not None

plan = m.instruct (
"Draft a ChangePlan, grounded in the retrieved policy.
requirements = requirements,
format = ChangePlan,




Instruct — Validate — Repair

If requirement
fails, feed the
failure back

and try again.
(But not forever!)

requ

plan

irements = [.

= m.instruct (

"Draft a ChangePlan, grounded in the retrieved policy.
requirements = requirements,

format = ChangePlan,
strategy=RepairTemplateStrategy (loop budget=3),




BACKSTAGE — live full page » X

(X X ] v @ Change Approval Agent — O X +

< c @ localhost:8200/#intake

IVR attempt #1 — response format:

Requirement checks:
PASS R1 evidence with sources
FAIL R2 risk level per matrix +
FAIL R3 rollback plan present
PASS R4 approval required

Model output (verbatim):
{
"incident_summary": "F& API(order]
"evidence": [
{
"doc_id": "[OPS-RUN-014 2. ZItt
"doc_title "OPS-RUN-014 ZI¢t
"section": "1. H{E O[3 %
"quote": "Z2 HYE O[S £
}
{
"doc_id": "[OPS-RUN-014
"doc_title ""OPS-RUN-01
"section' 2. 2laa M

18

{
"doc_id": " [OPS-RUN-014 2. ZItt
"doc_title": "OPS-RUN-014 ZITt
3. o|F AMula o',

CHRAER ofF AHlAol g

R1 evidence with sources

R2 risk level per matrix + 3
R3 rollback plan present

R4 approval required




BACKSTAGE — live full page »~ X

(X X ] v @ Change Approval Agent — O X +

< c @ localhost:8200/#intake

IVR attempt #2 — respong

Requirement checks:
FAIL R1 evidence with
PASS R2 risk level per
PASS R3 rollback plan |
PASS R4 approval requi

Model output (verbatim):
{
"incident_summary": "Zg
"evidence": [
{
"doc_i " [OPS-RUN
"doc_title": "OPS-R
"section

"recommended_actions":
"1. Hi=Z O] &el: =
2
"3, oE
"4, THY:

1,

"approval_required": tr

"policy_references": [
""OPS-STD-003"

R1 evidence with sources

R2 risk level per matrix +
R3 rollback plan present

R4 approval required




BACKSTAGE — live full page » X

00 v @ Change Approval Agent — O X +

< c @ localhost:8200/#intake

IVR attempt #3 — response format:

Requirement checks:
PASS R1 evidence with sources
PASS R2 risk level per matrix +
PASS R3 rollback plan present
PASS R4 approval required

Model output (verbatim):
{
"incident_summary": "ZZHM HiEZ &
"evidence": [
{
"doc_id": "[OPS-RUN-014 2. ZItt
"doc_title ""OPS-RUN-014 2.
"section": "H{E O[3 Heol",
"quote": "Z2 HiE O|HE EQlStn,
}
1,
"risk_level": "High",
"recommended_actions":
"1, 2laA Y Eol: UM E
. 9/FE MH|& Eol: CHR2AER
. 7 2% M44: 0PS-STD-00
. &9 HX: 0PS-STD-0030|

[
|
A

I,

"approval_required": true,

"policy_references": [
"OPS-RUN-014",

R1 evidence with sources

R2 risk level per matrix +
R3 rollback plan present

R4 approval required




Demo

Validated ChangePlan — waiting for a human decision

Z2EM HI|Z & T2 API(order-api)of| A X|910| 2Hagi&L|Ct

[H

RISK LEVEL ROLLBACK STEPS EVIDENCE
High 2 1 sources

All four requirements passed, but nothing has been executed — and nothing can be until a human
approves. The button below opens the approval decision (refusal @ of 3: the approval gate).

Review & decide — Approve / Deny

APPROVAL REQUIRED
yes



Demo

Validated ChangePlan — wa

T2EM HZ & F2 API(order-api)of Approve this change plan?

T2EM Ui $ F2 API(order-api)Oi|A] X|910| SrAigi&L|CE

RISK LEVEL risk High - rollback 2 steps - 1 evidence sources APPROVAL REQUIRED
High yes
Until you decide, no state-changing tool can be called — the gateway client enforces it,
) not the Ul
All four requirements passed, but nof
approves. The button below opens t
Approve
Review & decide — Approve
Action Trail Action Trail
Every decision and every tool call — allowed or blocked — in order. This view exists because the Every decision and every tool call — allowed or blocked — in order. This view exists because the
gateway is the single choke point. gateway is the single choke point.
Change ticket CHG-20260805-002 O restart_service — BLOCKED by ContextForge
risk Medium - approver (52! Ext ¢1S) - rollback plan attached The runbook’s tempting shortcut is not in the agent's allowlist. The attempt is audited, not executed.

Change ticket CHG-20260805-003
risk High - approver 22 Z2%¢E 22 (H|2) - rollback plan attached
o approval_requested risk_level=High

1  approval denied by=ZHZ2YE 22 (GI2)

) approval_requested risk_level=High

1  approval_denied by=Z1EZ2YE| 22 (H2)

2 approval_requested risk_level=High

3 approval granted by=ERZ2YE 2 (H|2)

4 tool_call_blocked tool=restart_service - via=change-approval virtual server - gateway_says=Tool not found: restart_service
5  tool_call_allowed tool=ticket-server-create-change-ticket - via=change-approval virtual server

6  ticket created ticket id=CHG-20260805-003 - approver=23Z 2% 22 (C|2)



Apache 2.0 @ github.com/IBM/mcp-context-forge

® ContextForge — MCP Gateway

v Unified Tool Access
Connect MCP, A2A, and REST/gRPC services through a unified gateway for Al agents.

v Security & Governance
Enforce authentication, RBAC, policies, and audit trails across agent—tool interactions.

v Discovery & Management

Centralize tool discovery, routing, and lifecycle management across distributed
services.

v Scalability
Monitor agent and tool activity with built-in observability while scaling for enterprise
workloads.

S OPEN SOURCE SUMMIT
KOREA




® ContextForge — MCP Gateway

Con‘textForge, — MCP Gyateway MCP Servers (extermal)

v ALLOWED

Virtual MCP Server Ticket MCP Server

> ea-,,& " change—approVal " create change ticket
Agent % . 4'

(Tool Requested)
Pohcy / Allowlist ?» NOT ALLOWET

Tool Rout}n$ /

.
5 Ops MCP Server
w::&uma_&‘tldet = only allowed tools : e .
(A= ds are reachable |7 x R restart_service
configuration / discovery x eve
Re_g‘ns.‘try Audit & Obsewability
All registered MCP servers, Audit every request/response,
tools, resources, prompts policy decision, and outcome
(... hundreds more tools exist) Moritoring * Logging * Alerts

S OPEN SOURCE SUMMIT
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Agent

(Tool Requested)

Con‘textF'orge_ = MCP Gateway

Victual MCP Server
“cmge-appmval "

v

Pohcy / Allowlist

create change ticket
& restact_service

Tool Rou‘ting /

onh/ allowed tools
are reachable

x Sl restart__service

(c«&yl}‘mf-:m / dise overy

oudit everts

Re,gistry

All registered MCP servers,
tools, resources, prompts

(... hundreds wore tools exist)

Aucdit & Observabi h’ty

Audit every reauest/response,
Pollcy decision, and outcome

Mon.‘toﬁng . Lo%ir\ﬂ ¢ Alerts

MCP Servers (extermal)

v ALLOWED

Ticket MCP Server
create change ticket

@ NOT ALLOWET

Ops MCP Server




Action Trail

Every decision and every tool call — allowed or blocked — in order. This view exists because the
gateway is the single choke point.

O restart_service — BLOCKED by ContextForge
The runbook's tempting shortcut is not in the agent's allowlist. The attempt is audited, not executed.

Change ticket CHG-20260805-003
risk High - approver 23Z 2| 22 (H|2) - rollback plan attached

] approval_requested risk_level=High

1  approval_denied by=2ZRHE 22 (H2)

2 approval_requested risk_level=High

3 approval granted by=ZE2YE 22 (H2)

4 tool_call_blocked tool=restart_service - via=change-approval virtual server - gateway_says=Tool not found: restart_service

5  tool_call_allowed tool=ticket-server-create-change-ticket - via=change-approval virtual server

6  ticket created ticket id=CHG-20260805-003 - approver-BHZ 2L 22 (H|2)

Tool Gateway — ContextForge
Live registry read from the gateway's own APl — this is the actual allowlist the agent runs against, not

an illustration. Every tool call passes through here; what is not on the allowlist cannot be called.

gateway healthy ~ ContextForge (mcp-contextforge-gateway) - virtual server "change-approval®

Agent’s actual scope

Change Approval change-approval
Gl nd . Be-app . nd create_change_ticket
Agent virtual server = allowlist

ContextForge Admin Ul 7

Registered on the gateway but NOT in the agent’s scope:

© restart_service (ops-server) !

Existing is not the same as reachable — calls to these from the agent are denied and audited (refusal
Q)

Registered MCP servers
SERVER ENDPOINT TRANSPORT TOOL
ops-server http://localhost:8101/mcp STREAMABLEHTTP restart_service

ticket-server http://localhost:8100/mcp STREAMABLEHTTP create_change_ticket

ON ALLOWLIST?

excluded

allowed




Trust Mechanism on Workflow Chain

The Three Refusals on Workflow

S

Verify Layer by Mellea

Approval Human Gate

Tool Audit and Agent Control by

ContextForge

OPEN SOURCE SUMMIT
KOREA

Ops documents ——»
5 Korean PDFs

Knowledge

1 - Understand
Docling

2 - Represent
DocLang archive

3 Ground
OpenSearch

Decision

4 - Reason

Granite

@ reject - repair

5 - Verify
Mellea

Execution

6 - Approve
human gate
7 - Act
ContextForge

@denied »stop §

@ tool blocked -
~— /

ticket created

8 - Audit

single trail




IBM Open Source Generative Al Ecosystem

Generative Program -~
UM
& Validate & Repair
User Request \l f 5.Mellea 4.6ranite

RAG pipeline Agent
— Human
p— Document — AL Native Knowledge store retrieval J\ APPWVQ'
| > parsing reprsentation - / search index I~ (context) J, Ticket MCP server N Business action
K crea‘te__ckange,_‘ticke‘t ticket - change - ...
Enterprise 1.Docling 2.DoclLang 3.0penRAG Tool Gateway
Documents (Opensearch) ‘,. e
6.ContextForge Aln’lootv,lqiqst..::‘s Ops MCP server
' restart_service
'Docling 3 OpenRAG EgEE S Mellea O]
Understand documents Retrieve grounded knowledge @_rggﬁ Validate & Repair outputs OfEess
2 DocLang EYEE 4 Granite %‘.@Q ¢ ContextForge
Preserve document structure [ Reason & Generate El H
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Session Takeaways

v’ Reliability is an architecture problem, not a model-only problem
v Every workflow stage requires dedicated trust mechanisms
v Open-source patterns can provide scalable governance and control

v Enterprise Al must be observable, auditable, and predictableReliability must be
engineered across the stack

Goal: Build Al systems that enterprises can trust in production.

KOREA

S OPEN SOURCE SUMMIT






