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TEXT / EXAMPLE

Run: run id, actor id, workspace id, status,
input version, policy version, deadline at
Attempt: run id, stage, attempt, input ref,
output ref, started at, ended at, error code
Event: event id, run id, sequence, type,
payload ref, created at
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St|A9 2= HAEO &X LLMO| 20t A2 OtL|CL S8 E|X| 842 ZME H|2l5H=A,
21 E AEXE AR, MA = Mot X7 |=X], HA 2R H 2UHE FESI=X=
ZYHRUHAEZ HEY 4 AUCH HH ZAS HESH| Toj| 0] BAFE eHgelstH, of
= MIf7t E o 2IX| ®o| 2= WEQIX| £2|st7| £lCt.

B2 A= R 17| X2t HERZ It ER = TypeScript K|, HAH7|2t 47| E e
2 FYstn, SE A DHE XM= S gretdh= B AE S AHEelCt, o] LY 2 LLM2)
SES 8Ui LH2{= 20| OfL|Ct, HH7|7F HIEA| X|HOF 5= A|2fS Z AR | 918t FXICH,
et HAE S0HE AX| B Yetro| SHZ diAlsiM= ¢ Elot.

O & Fo HE = MY TS LhAl =elstcit, AF
O‘U\I O| ZAo| Hel Qt2 2 MSHStCt. E| AES| M2 2EO| XMH JHX[7} OFL|2f, 518
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Al atIt EX R SDKE 2|1 = £t H|0|E{H| 0| AL 2tHIEX| A AISHH BIAETL
SZSHTICH A B 4= retrieve?t generateE Q42 HHA| SHCE MA| M| A0A = 2 A
OlEet 2™ O|HEHE I, HIAEON M= 1 et-E H=Ct. 22 A AETH F 2HF
OlM AFBEIE2 27| FM XK E HEY + ULt

TYPESCRIPT / EXAMPLE

type Evidence = {
id: string;

text: string;
workspace: string;

type Draft = { text: string; citations: string[] };
type ResultStatus =

1
2
3
4
5 }
6
7
8 | "completed" | "abstained" | "failed";
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CHAPTER 07
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204 TH0| OfFL|Lf,

TYPESCRIPT / EXAMPLE

1 // Architectural pseudocode, not a complete route.

2 export async function POST(request: Request) {

3 const actor = await authenticate(request);

4 const input = await parseAndValidate(request);

5 const run = await runs.createAuthorized(actor, input);

6 await jobs.enqueueOnce(run.id);

7 return Response.json({ runId: run.id }, { status: 202 });
8

-

9l DEL o1 AIf, HRE 9, 7 S2 AIIS YAYCL 2Y FHOIME 2 288 W
3t SErOR Welso} Bt So| MY WY = 7 52 Hof JE-EE
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8. PHPOIM = 22 7|ofS RXIBHC

CHAPTER 08

sl A= S5 210jo| 20| OLICE PHP OhZ 210 MOl M E R4 T4, B ZA &
T oE, A% 7|2, WIS Lhs 4+ YT B2 22 BY SH0| HsSHLEC Aot A
O{C|O| A ERISH=LECE 7| AH| A7} PHPEI 2R 22 TEH|0| A otoj| M Kt &

#I1E S0, Bast BRED 2e5ts 2 &2|X0|C.

O] Zo| ZE= MA of|A|CE TE 2tF0ll= PHP A& 7|71 2101 &K PHP 72 ZARRE AH|
A AN HES THGHK| LUCEH 20| ALE38H7| T MEiSH PHP M1t 2 25 2HF 0|
M ZF ASBHOF Bt TypeScript K| 2| E| AE 7} PHP O A2 7HX| HESH == A2 Of
L|Ct.

0

AEEH= HTTP 22 210 QIS El ALXIet S7H MH| A0 Mot MH| A= EA A
b DD AM2 O E Flol 52ICF M &A= Runit AttemptE
HESICE O 22 Aot =2 A2 E ZAsHOoFRt 7Hs S 240] OfL|Ch. QIE{T|o] ALt R

N
1o
m
i

}
a

0
u
|.|'|
>
gt
4
$0
a

PHP / EXAMPLE

<?php
interface Retriever {
public function search(array $query): array;

}

1
2
3
4
5
6 interface DraftGenerator {

7 public function generate(

8 string $question, array $evidence
9 ): array;

10 }

11

12 interface RunRepository {

13 public function appendAttempt (

14 string $runld, array $attempt
15 ): void;

16 }
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CHAPTER 12
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12. Eot2 TETE HPZO|| A ZH|SHCH

TEXT / EXAMPLE

1 ToolSpec (& G| Al)

2 name: search public docs

3 effect: read

4 allowed sources: configured doc sources
5 max_results: policy defined

6 deadline ms: policy defined

7 required scope: docs:read

8 output schema: EvidenceBundle

max_results?t deadline_ms= 20| QI2|2 HSt= 240 OtL|2t A HXHof| A Hot A
Sto[Ct, ot9| R E = 22 H|$H2 X {0 TICt. A9l &7} EIU0IR S hatlini 2t of
UER3 SE0| Al A8 F0|2tH Xt AHE0| it Z40] OfL|C},

12.4 Z=3t 20| = Yo7t HRstrt

DO Hdet HTMLE U2 AHSHALE 2XE S SQL £= 2 O 20|, Aot &
2ot HEX QI FFHO| LlE o= AL 22 TA| FA0f HEA| O] AH[0]| T35k, H|O|E{H|
O|A= Oi7iHotEl HO|E AMESIH, 2 7tstt TE9 Lt IAES E2[olrf
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APPENDIX A

\]

B2 A MY ZE ofF| FA A

O

Al L HE Ee

of2f ZEE harness-demo.ts2t= oF MU 2 X &St Node.js v24 240l M node
harness-demo.ts2 H&ICL 2|2 I7|X|, API 7|, HIEX 3, CO|E{H|0] A7} IR QIC}.
EE Al Node.js v24.19.00{| A| AIHZICt O] == EtUS H| 7 MElsH= LAlS AHESt
H HO| TypeScript M& EtQl ZHAS CHAISHX| @=Lt

MBS OFE JHX| E|AES SWBICH A &R, 018 BT, AT AT, 24 02, W o],
xof B2 A, ¥l 24 2, A AE, ¥l W2 HOIBITH HAE Euts 22 Hoj 55
Ofl Chzt ZACH AR 2] e, Dol || ofef, HIOIEIHIO|A SAIY, FA|  AHI,

harness-demo.ts

import assert from "node:assert/strict";

type Evidence = {
id: string; text: string; workspace: string;

type Draft = { text: string; citations: string[] };
type Event = {

1
2
3
4
5 };
6
7
8 stage: number; attempt: number; code: string;
9

}i
10 type Result = {
11 status: "completed" | "abstained" | "failed";
12 reason: string; draft?: Draft; events: Event[];
13 };
14 type Deps = {
15 retrieve: (q: string) => Promise<Evidence[]>;
16 generate: (
17 q: string, docs: Evidence[], attempt: number
18 ) => Promise<Draft>;
19 };
20

21 async function run(

22 question: string, workspace: string,

23 deps: Deps, maxAttempts = 2

24 ): Promise<Result> {

25 const events: Event[] = [];

26 const log = (stage: number, attempt: number,
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harness-demo.ts / CONT.

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
a4
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

code: string) => events.push({stage, attempt, code});
const end = (status: Result["status"], reason: string,
draft?: Draft): Result => ({
status, reason, ...(draft ? {draft} : {}), events
1)
if (!Number.isInteger(maxAttempts) ||
maxAttempts < 1 || maxAttempts > 3) {

return end("failed", "invalid budget");
}
if (!question.trim()) {

return end("failed", "invalid input");
}

log(1l, 1, "accepted");
const q = question.trim();

log(2, 1, "normalized");
log(3, 1, "read only policy");
log(4, 1, "fixed plan");
log(5, 1, "search selected");

let docs: Evidence[];
try {
// Production search must filter permissions first.
docs = (await deps.retrieve(q)).filter(
d => d.workspace === workspace
);
log(6, 1, "retrieved");

} catch {
log(6, 1, "tool error");
return end("failed", "tool error");
}
log(7, 1, docs.length ? "evidence ok" : "no evidence");

if (!docs.length) return end("abstained", "no evidence");
log(8, 1, "continue");
const allowed = new Set(docs.map(d => d.id));
for (let attempt = 1; attempt <= maxAttempts; attempt++) {
let draft: Draft;
try {
draft = await deps.generate(q, docs, attempt);
log(9, attempt, "drafted");
} catch {
log(9, attempt, "model error");
return end("failed", "model error");

}
// ID validation only, not semantic grounding.
const ok = typeof draft?.text === "string" &&

draft.text.trim().length > 0 &&
Array.isArray(draft.citations) &&
draft.citations.length > 0 &&
draft.citations.every(id => allowed.has(id));
log (10, attempt, ok ? "passed" : "invalid draft");
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harness-demo.ts / CONT. / CONT.

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

if (ok) return end("completed", "validated", draft);
if (attempt < maxAttempts) log(8, attempt, "redraft");
}
return end("abstained", "attempts exhausted");
}

const doc: Evidence = {
id: "D-1", workspace: "public",
text: "Check the saved Atlas connection setting."
I
const good: Draft = {
text: "Check the saved setting.", citations: ["D-1"]
}
const bad: Draft = { text: "Unknown", citations: ["D-X"] };
const base: Deps = {
retrieve: async () => [doc], generate: async () => good
I3
const tests: [string, () => Promise<void>][] = [
["normal", async () => {

const r = await run("setting?", "public", base);
assert.equal(r.status, "completed");
assert.equal(r.events.length, 10);
H,
["citation recovery", async () => {
let calls = 0;
const r = await run("setting?", "public", {
...base, generate: async () => ++calls === 1 ? bad : good
)
assert.equal(r.status, "completed");
assert.equal(calls, 2);
assert.equal(r.events.filter(e => e.stage === 10).length, 2);
H,

["attempt limit", async () => {
let calls = 0;
const r = await run("setting?", "public", {
...base, generate: async () => { calls++; return bad; }
1)
assert.equal(r.status, "abstained");
assert.equal(r.reason, "attempts exhausted");

assert.equal(calls, 2);
,
["tool exception", async () => {
const r = await run("setting?", "public", {
...base, retrieve: async () => { throw Error("offline"); }
1)

assert.equal(r.status, "failed");
assert.equal(r.reason, "tool error");

Xl
["model exception", async () => {
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harness-demo.ts / CONT. /CONT. / CONT.

125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

I8
fo

}

co

const r = await run("setting?", "public", {

...base, generate: async () => { throw Error("offline"); }
)8
assert.equal(r.reason, "model error");
assert.equal(r.status, "failed");

H,
["workspace isolation", async () => {
const r = await run("setting?", "public", {
retrieve: async () => [doc, {...doc, id: "S", workspace: "private"}],
generate: async (_q, docs) => {
assert.deepEqual(docs.map(d => d.id), ["D-1"1);
return good;
}
1)
assert.equal(r.status, "completed");
Bl

["empty evidence", async () => {
let generated = false;
const r = await run("setting?", "public", {
retrieve: async () => [1],
generate: async () => { generated = true; return good; }
1)
assert.equal(r.status, "abstained");
assert.equal(r.reason, "no evidence");
assert.equal(generated, false);
.,
["invalid budget", async () => {
for (const n of [0, -1, 1.5, 4]) {
const r = await run("setting?", "public", base, n);
assert.equal(r.reason, "invalid budget");
assert.equal(r.events.length, 0);
}
H,
["empty input", async () => {
const r = await run(" ", "public", base);
assert.equal(r.reason, "invalid input");
assert.equal(r.events.length, 0);

1]
r (const [name, test] of tests) {
await test();

console.log (" PASS ${name});

nsole.log( ${tests.length}/${tests.length} tests passed’);
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