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Primary Source: Direct ‘go.mod’ / "package.json” audit & 50M-step TCO model across Inngest, Hatchet, Trigger.dev, Temporal, Mastra & LangGraph. -$45,120/YR 50M-STEP SAVINGS

Visual Architecture Tear-Down: Vulnerable Default Agent Stack vs. Hardened Reference Pattern

Below is the exact side-by-side control-path transformation between a standard default open-source agent deployment and a hardened reference pattern:
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4 Critical
Blindspots

BLINDSPOT #1 - UNSIGNED REDIS / POSTGRES / A2A QUEUE ROWS

Worker daemons blindly execute any JSON task row inserted into Redis/Postgres
or POSTed to . /a2a without signature verification.

BLINDSPOT #2 - EXPOSED ADMIN BOARDS & CHILD ENV LEAKAGE

@bull-board/express or failover proxies bound to ©.0.0.0; execa /
Playwright child processes inherit root process.env secrets.

Remediation
blueprint

RECOMMENDATION #1 - SIGNED QUEUE ENVELOPES

Sign every queued task at enqueue time (for example Ed25519), reject unsigned
work by default, and keep a short replay-window nonce cache.

RECOMMENDATION #2 - LOOPBACK ADMIN + PROCESS ISOLATION

Bind admin and dashboard ports to 127.0.0.1 behind constant-time token
auth; give child browser and MCP processes an allow-listed environment and a

canonical-path filesystem jail.

BLINDSPOT #3 - UNBOUNDED SQLITE WAL & CLOUD BROWSER OVERPAY

. . . RECOMMENDATION #3 - SESSION COMPACTION + HYBRID SPLIT TCO
SQLite session DBs balloon to multi-GB on long threads; 150k stateless URLs

routed through expensive per-minute Cloud Browsers ($680+/mo). Compact long-running agent session stores to a short hot window; a hybrid

Firecrawl + local Browser-Use/Hatchet split models $4,940-$45,120/yr in
savings.

1. Executive Summary & Architecture Verdict

Engineering teams building multi-step Al agents in late 2026 face an architectural split between serverless event-driven step engines (Inngest, Trigger.dev v3),
Postgres/gRPC distributed task queues (Hatchet), deterministic replay state machines (Temporal), and agent-native graph/A2A frameworks (Mastra,
LangGraph Platform). Choosing the wrong layer either inflates cloud step-execution bills by 4-8x at 50M monthly steps or leaves long-running LLM tool calls
vulnerable to duplicate execution, thundering-herd cron spikes, and unsigned worker task injection.

Best Zero-Infra Serverless Step Engine

Inngest

Go 1.26.4 engine + step.ai.infer() offload; $75/mo Pro base

Best High-Throughput Queue & Fairness

Hatchet

Go 1.26.10 + connectrpc v1.21.0; sub-20ms fairness queuing

Best Long-Running Container Tasks

Trigger.dev v3

Checkpoint/restore containers; zero timeout on heavy steps

Lowest 50M-Step TCO

$340-$620/mo

Self-hosted Hatchet or Inngest vs. $2,500+ on pure per-action cloud

Core Decision Matrix by Workload Profile:
e Select Inngest if your team deploys serverless/edge TypeScript or Python APIs (Next.js, Cloudflare Workers, FastAPI) and wants ‘step.ai.infer()" to proxy long
LLM calls without holding worker compute open.[S1][S2]
e Select Hatchet if you run dedicated worker fleets (Go, Python, TypeScript) requiring sub-20ms gRPC/ConnectRPC task dispatch, strict per-tenant
concurrency fairness, and MIT-licensed Postgres self-hosting.[S5][S6]
o Select Mastra ((@mastra/core’) as the application-layer agent & A2A protocol layer sitting on top of Inngest/Hatchet when you need native ‘@a2a-js/sdk’
agent-to-agent interoperability and multi-generation Vercel Al SDK ('v5'/'v6'/'v7") provider routing.[S13][S14]

o Select Temporal Cloud only when deterministic replay guarantees across multi-month financial/compliance workflows justify strict determinism rules in
workflow code and higher per-action cloud billing.[S10][S11]

2. 32-Dimension Quantitative Comparison Matrix (6 Vendors)

LANGGRAPH

DIMENSION INNGEST HATCHET TRIGGER.DEV V3 TEMPORAL MASTRA PLATEORM
1. Primary . . hatchet- . . . = langchain-
Repo inngest/inngest[S1] dev/hatchet[S5] triggerdotdev/trigger.dev[S8] temporalio/temporal[S10] mastra-ai/mastra[S13] ai/langgraph(S16]
2. Core Go1.26.4 + Go1.26.10 + ) . . L TypeScript Python / TypeScript
Engine ConnectRPC ConnectRPC EypgScrg%t/ Weelas & died pat: SSKSa/NeL * DSe1tSrm|mst|c (@mastra/core@1.80.0-  Pregel State
Runtime v1.16.1[S1] v1.21.0[S5] ngine(s8] orkers[S10] alpha.2)[S13] Graph[S16]
3. Open- ~ ~ MIT (OSS lib) /
Source SSPL 1/ Apache-2.0 MIT License[S5] Apache-2.0[S8] MIT License[S10] Apache-2.0 Core (EE Commercial

. SDKs[S1] modules separate)[S13]
License Platform[S16]

HTTP push + : ~ 5 .

4. Execution  WebSocket Connect Persistent gRPC / Managed container task runners +  Long-polling gRPC Task !n process lzsits] AISSE = .
T " S e Vo ConnectRPC CRIU checkoointS8 Q $10 croner’ or pluggable Postgres/Redis

ranspor ESC1O] erjuebsocket) streams[S5] checkpoint[S8] ueues[S10] workflow[S13] checkpointer[S16]
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DIMENSION

5. Step
Dispatch
Latency
(p50)

6. Native
LLM Offload
(‘step.ai’)

7. Agent-to-
Agent (A2A)
Protocol

8. MCP Client
/ Server
Support

9. Per-Tenant
Fairness /
Rate Limit

10. Human-
in-the-Loop
Pause

11.
Determinism
Constraints

12. State
Backing
Store (Self-
Hosted)

13. Built-In
Cron /
Scheduling

14. Dead-
Letter Queue
& Replay

15.
Outbound
SSRF /
Webhook
Guard

16. Payload
Encryption at
Rest

3. Deep-Dive Technical Profiles: Inngest, Hatchet & Trigger.dev v3

INNGEST

~25-60 ms
(HTTP/Connect)[S2]

Yes (‘step.ai.infer’ &
‘step.ai.wrap)[S2]

Custom events
(inngest.send’)[S2]

Via SDK tool
wrappers[S2]

Concurrency keys,
throttling, debounce,
priority[S2]

‘step.waitForEvent()®
(up to 1yr, $0idle
compute)[S2]

Step memoization;
standard code outside
steps[S2]

SQLite / Postgres +
Redis[S1]

Yes (declarative cron
expressions + TZ)[S2]

Bulk replay by event
filter & time
window([S2]

Webhook signing
(‘svix’ / HMAQ)[S1]

End-to-end encryption
middleware
available[S2]

HATCHET

~5-18 ms
(persistent gRPC)
[S6]

Via durable child
tasks + event
wait[S6]

Child workflow
spawning +
pubsub[S6]

Via worker tool
calls[S6]

Group round-
robin fairness,
sticky workers,
rate limits[S6]

Durable event
wait / sleep[S6]

DAG/step tasks;
no deterministic
sandbox
required[S6]

PostgreSQL
(partitioned
tables)[S5]

Yes (cron +
scheduled one-off
runs)[S6]

One-click & bulk
DAG replay in
UI/API[S6]

Integrates
‘doyensec/safeurl
v0.2.X" in Go
engine[S5]

Client-side
payload codec
support[S6]

TRIGGER.DEV V3

~80-250 ms (warm container) /
~1.2s cold[S8]

Via ‘wait.forToken()" & background
pause[S8]

“tasks.triggerAndWait() [S8]

Via TypeScript MCP SDK in
tasks[S8]

Queue concurrency keys & per-
tenant limits[S8]

Waitpoint tokens ($0 compute
while paused)[S8]

Standard Node js; container state
checkpointed[S8]

Postgres + Redis + ClickHouse +
Docker/K8s[S8]

Yes (declarative & dynamic per-
tenant schedules)[S8]

Run replay & versioned
redeploys[S8]

Signed trigger webhooks[S8]

Encrypted environment & secret
store[S8]

3.1 Inngest (‘github.com/inngest/inngest' — "go 1.26.4°)

TEMPORAL

~15-40 ms (gRPC poll)[S10]

Via Activity heartbeats &
async completion[S10]

Child Workflow +
Signal/Query[S10]

Via Activity wrappers[S10]

Task Queue partitions &
Worker Versioning[S10]

Workflow Signals &
Updates[S10]

Strict deterministic workflow
sandbox required[S10]

Postgres / MySQL /
Cassandra +
Elasticsearch[S10]

Yes (Temporal Schedules API)
[S10]

Workflow Reset to any event
ID[S10]

mTLS / Codec Server
encryption[S11]

Custom Data Converter +
Codec Server[S11]

MASTRA

<5 ms in-process
(fastq@”1.20.17)[S13]

Native multi-SDK (@ai-
sdk/provider-v5/v6/v7")
[S13]

Native ‘@a2a-js/sdk’
(°0.3.14" + "1.0.1)[S13]

Built-in "@mastra/mcp’
registry & client[S14]

In-memory / storage
queue limits[S13]

Workflow ".suspend()” &
“resume()[S14]

Standard TS async
functions[S13]

LibSQL / Postgres /
Upstash / Cloudflare
D1[S14]

Yes (‘croner@”10.0.1°)
[S13]

Step retry & state
reload[S14]

Application-
managed[S13]

Application-
managed[S13]

LANGGRAPH
PLATFORM

~20-55 ms per
super-step
checkpoint[S16]

Native streaming
token & tool node
checkpoints[S16]

Subgraphs +
Command
handoffs[S16]

Via “langchain-mcp-
adapters’[S16]

Thread-level
locking[S16]

‘interrupt()” with
persistent state[S16]

State reducer
schema
required[S16]

Postgres
(langgraph-
checkpoint-
postgres’)[S16]

Cron jobs in
LangGraph Platform
Cloud[S17]

Time-travel state
fork from any
checkpoint[S16]

Platform auth
middleware[S17]

Cloud DB
encryption[S17]

Repository & Build Inspection (Oct 24, 2026): Inngest's core orchestration server is written in Go ('go 1.26.4" in ‘go.mod’), leveraging “connectrpc.com/connect
v1.16.1", "github.com/99designs/gqlgen v0.17.27", "github.com/coder/websocket v1.8.14", and "cuelang.org/go v0.4.2" for schema/expression evaluation, paired
with the Next.js/React dashboard in "ui/apps/dashboard/package.json’ (@inngest/dashboard’).[S1]

o Architectural Differentiator (‘step.ai.infer’): In serverless deployments, waiting 45 seconds for an LLM reasoning call inside a Vercel or AWS Lambda
function wastes compute wall-clock billing and risks HTTP timeouts. Inngest's ‘step.ai.infer()” offloads the HTTP request to Inngest's proxy layer and resumes

the worker function only when the completion payload returns, recording token usage and prompt/response telemetry automatically.[S2]

e Control-Path & Dependency Observation: ‘go.mod’ pins ‘connectrpc.com/connect v1.16.1" (whereas Hatchet runs 'v1.21.0°). When running Inngest in
hybrid cloud-to-VPC mode via ‘connect()’, ensure worker signing keys (INNGEST_SIGNING_KEY") are rotated per environment and never shared between

staging and production workers.

3.2 Hatchet (‘github.com/hatchet-dev/hatchet' — "go 1.26.10°)

Repository & Build Inspection (Oct 24, 2026): Hatchet's engine ('go 1.26.10) links ‘connectrpc.com/connect v1.21.0°, ‘github.com/docker/docker
v28.5.2+incompatible’, ‘github.com/docker/go-sdk/context v0.1.0-alpha013’, and notably ‘github.com/doyensec/safeurl v0.2.x", alongside its Vite/TypeScript
dashboard (‘frontend/app/package.json’, ‘pnpm@10.16.1°).[S5]

o Architectural Differentiator (Postgres-Backed High-Throughput DAGs + Fairness): Unlike HTTP-push orchestrators, Hatchet maintains persistent gRPC
streams between workers and the engine, achieving 5-18 ms step dispatch latency and native ‘GROUP_ROUND_ROBIN" concurrency strategies so one noisy
enterprise customer queueing 50,000 agent tasks cannot starve other tenants.[S6]

o Security Signal (‘doyensec/safeurl’): Hatchet's inclusion of ‘doyensec/safeurl” in ‘go.mod" demonstrates strong SSRF awareness on outbound
webhook/HTTP calls—blocking DNS rebinding and RFC1918 private IP targets by default.[S5]
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3.4 Deep-Dive Failure Mode Matrix: Serverless HTTP Push vs. Long-Polled gRPC Streams

When evaluating workflow orchestrators at 10M-50M monthly steps, the single most expensive architectural mistake is mismatching the transport protocol to
the step duration distribution:

o The Serverless Double-Billing Trap (HTTP Push Without “step.ai.infer’): When an HTTP-pushed step function runs on Vercel Functions, AWS Lambda, or
Cloudflare Workers and invokes an LLM streaming call (‘'gpt-5’, ‘claude-4-5-sonnet’, or ‘grok-4) that takes 38 seconds, the customer pays for 38 seconds of
serverless wall-clock compute plus the orchestrator step execution fee. Inngest solves this with “step.ai.infer()” (proxying the LLM HTTP request outside worker
compute), whereas Trigger.dev v3 solves it by checkpointing the container via CRIU during ‘wait.forToken()" or child task waits.[S2][S8]

e The Connection-Pool Exhaustion Trap (Fan-Out Spikes): If a single parent event fans out into 2,500 parallel child steps (‘'step.run’ or ‘triggerAndWait’),
HTTP-push engines will immediately fire up to “concurrency.limit’ concurrent webhook POST requests against your application ingress. Without per-tenant
concurrency keys (‘concurrency: [{ scope: "account”, key: "event.data.tenantld", limit: 10 }]), those 2,500 requests saturate PgBouncer / RDS connection pools
within 400 milliseconds.

o The Persistent gRPC Stream Advantage ("hatchet-dev/hatchet” & “temporalio/temporal’): Because Hatchet (‘connectrpc.com/connect v1.21.0°) and
Temporal workers pull tasks over persistent multiplexed HTTP/2 gRPC connections based on available worker slot capacity (‘maxRuns’), workers never suffer
inbound webhook DDoS or TLS handshake storms during traffic spikes, and can run entirely inside private NAT subnets with zero public inbound ports.[S5]
[S10]

// INNGEST PRODUCTION PATTERN: ZERO-COMPUTE LLM OFFLOAD + PER-TENANT CONCURRENCY FAIRNESS
import { Inngest } from "inngest";
const inngest = new Inngest({ id: "gridfleet-agent-fleet" });

export const runCustomerResearchStep = inngest.createFunction(

{
id: "customer-research-workflow",
// Enforce strict per-tenant concurrency fairness so 1 tenant cannot starve the fleet
concurrency: [
{ scope: "account", limit: 5@ },
{ scope: "fn", key: "event.data.organizationId", limit: 5 }

1,
retries: 4,
}s
{ event: "research/report.requested” },
async ({ event, step }) => {
// Step 1: Deterministic lockfile & manifest fetch
const manifest = await step.run("fetch-public-manifest", async () => {
return await fetchRepoManifest(event.data.repoUrl);

b

// Step 2: Offload long-running LLM synthesis to Inngest proxy ($0 idle worker compute)
const analysis = await step.ai.infer("synthesize-cve-posture”, {
model: step.ai.models.openai({ model: "gpt-40" }),
body: {
messages: [
{ role: "system", content: "You are a principal security auditor. Cite exact package versions." },
{ role: "user", content: JSON.stringify(manifest) }
1,
temperature: 0.1,
}s
b

// Step 3: Human review pause (waits up to 72h at $@ compute until reviewer approves)
const approval = await step.waitForEvent("wait-for-human-qa", {

event: "research/report.qa_approved",

timeout: "72h",

match: "data.reportId”,
s

return { status: approval ? "published" : "ga_timeout", analysis };

)5

3.3 Trigger.dev v3 (‘github.com/triggerdotdev/trigger.dev’)

Architectural Differentiator (Container Checkpoint/Restore): Trigger.dev v3 compiles TypeScript tasks into isolated container runs. When a task calls
‘wait.forToken()’, ‘wait.for({ seconds: 3600 })’, or invokes a sub-task with “triggerAndWait()", Trigger.dev checkpoints the container state and pauses billing until the
resume signal arrives—making it ideal for tasks that combine FFmpeg/Playwright/PDF binaries with LLM calls.[S8][S9]
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4. Deep-Dive Technical Profiles: Temporal, Mastra & LangGraph Platform

4.1 Temporal (‘github.com/temporalio/temporal’)
Temporal remains the gold standard for mission-critical distributed state machines where every workflow state transition is reconstructed via deterministic event-
history replay.[S10] However, for rapid Al agent iteration, Temporal requires strict separation between deterministic Workflow code (which cannot make network
calls, read system time, or import non-deterministic libraries) and non-deterministic Activities—adding onboarding friction compared to Inngest or Hatchet.

4.2 Mastra (‘github.com/mastra-ai/mastra’ — "@mastra/core@1.80.0-alpha.2)
Repository & Build Inspection (Oct 24, 2026): Inspected ‘packages/core/package.json’ (@mastra/core@1.80.0-alpha.2’). Mastra exposes dedicated Agent-to-
Agent (./a2a’, "./a2a/client’, "./a2a/v1’) entrypoints backed simultaneously by "@a2a-js/sdk@~0.3.14" and "@a2a-js/sdk@~1.0.1, alongside ‘execa@"9.6.1",

fastq@71.20.1", “‘croner@”10.0.1°, and bridges for “@ai-sdk/provider-v5’, 'v6', and 'v7".[S13]

e Architectural Role: Mastra is best deployed as the TypeScript Agent & A2A SDK layer rather than a standalone distributed queue at 50M steps/month.
Pairing Mastra’s agent/tool abstractions with Inngest or Hatchet for durable distributed step execution gives teams both ergonomic TypeScript agent
authoring and battle-tested queue durability.

4.3 LangGraph Platform (‘github.com/langchain-ai/langgraph’)
LangGraph models cyclic agent workflows as Pregel-inspired state graphs with first-class Postgres checkpointers, streaming token/state updates, and human-in-
the-loop “interrupt()” primitives.[S16] While the open-source ‘langgraph’ library is MIT-licensed and free to self-host, managed LangGraph Platform Cloud

charges per node/step execution plus standby compute instance hours.[S17]

5. Total Cost of Ownership (TCO) Model at 1M, 10M & 50M Monthly Step Executions

We modeled monthly infrastructure and platform fees across three production scale tiers (excluding underlying OpenAl/Anthropic/xAl LLM token spend, which is
identical across orchestrators):

VENDOR / DEPLOYMENT MODE

Inngest Cloud (Pro)

Inngest Self-Hosted (‘inngest start’)

Hatchet Cloud

Hatchet Self-Hosted (MIT)

Trigger.dev v3 Clou

Temporal Cloud

$75/mo base (includes 1M steps/runs) + ~$50 per additional 1M steps[S3]

Starter / Growth tiers based on daily/monthly task volume & retention[S7]

d

Per-Action pricing ($25-$50 per 1M actions; 1 step = 24 actions) + storage[S11]

PUBLISHED PRICING MODEL (OCT 2026)

SSPL v1 OSS binary on 2x c7i.large + managed Postgres/Redis

MIT Go engine + partitioned Postgres (RDS/Hetzner)

Pro $50/mo base + per-run invocation & vCPU/GB-second container compute[S9]

1M STEPS / MO

$75 / mo $525 / mo

~$165 / mo ~$240 / mo
~$99 / mo ~$450 / mo
~$140 / mo ~$220 / mo
~$145 / mo ~$780 / mo
~$150 / mo ~$950 / mo

5B. Detailed 16-Dimension Operational, Observability & Governance Matrix (Rows 17-32)

10M STEPS / MO

50M STEPS / MO
$2,525 / mo
~$480 / mo
~$1,850 / mo
~$440 / mo
~$3,400 / mo
~$4,200 / mo

Continuing our 32-dimension evaluation from Section 2, the table below benchmarks operational resilience, Kubernetes/Docker self-hosting complexity, observability
exports (OpenTelemetry / Prometheus), and enterprise compliance posture across all six platforms:

DIMENSION (17-
32)

17.
OpenTelemetry
Tracing

18. Prometheus
Metrics

19. Multi-Region
/HA

20. Max
Workflow
Duration

21. Max Payload
Size per Step

22. Versioning &
In-Flight
Deploys

23. Local Dev
Experience

24. Polyglot
Worker Support

INNGEST

Native OTel spans
per step & LLM
call[S2]

Yes (‘/metrics’ on
self-hosted server)
[S1]

Inngest Cloud multi-
AZ; self-hosted
active-passive

Up to 1 year
(‘step.sleep’ /
‘waitForEvent’)[S2]

4 MB default

(configurable in self-
hosted)[S2]

Branch environments
+ step
memoization[S2]

Single command
‘npx inngest-
cli@latest dev' UI[S2]

TypeScript, Python,
Go, Rust (HTTP)[S2]

HATCHET

Native OTel
instrumentation in
Go/TS/Py[S6]

Yes (Go engine &
Postgres queue
metrics)[S5]

Multi-instance
stateless Go engine
over HA
Postgres[S6]

Unbounded
(Postgres-persisted
DAG state)[S6]

Configurable gRPC
frame limit (4-16
MB)[S6]

Worker labels &
sticky DAG
assignment[S6]

“hatchet-lite” single
binary or Docker
Compose[S6]

TypeScript, Python,
Go (native gRPC
SDKs)[S6]

TRIGGER.DEV V3

Built-in OTel trace viewer +
external export[S8]

Yes (worker & coordinator
metrics)[S8]

Cloud multi-AZ; self-hosted
K8s operator[S8]

Unbounded waitpoints; Thr+
active compute[S8]

Large payloads offloaded to
object storage (R2/S3)[S8]

Immutable container image
per deployment version[S8]

‘npx trigger.dev@latest dev’
live tunnel[S8]

TypeScript / JavaScript only
(with Python container exec)
(s8]

TEMPORAL

OTel interceptors across all
SDKs[S10]

Comprehensive Server & SDK
metrics[S10]

Multi-Region Namespace
Replication (Global)[S11]

Multi-year (Event History
compaction/ContinueAsNew)
[S10]

2 MB per gRPC blob; 50 MB
history limit before
ContinueAsNew([S10]

Worker Versioning & Build ID
routing + Patching API[S10]

‘temporal server start-dev’ single

binary[S10]

Go, TypeScript, Python, Java,
.NET, PHP, Ruby[S10]
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MASTRA

First-class OTel
telemetry
(@mastra/core’)[S14]

Via custom Node
exporter[S14]

Stateless workers over
distributed DB[S14]

Unbounded when
backed by
LibSQL/Postgres[S14]

Storage-
dependent[S14]

Application-
managed[S14]

‘mastra dev' local
playground &
studio[S14]

TypeScript / Node js
only[S13]

LANGGRAPH
PLATFORM

LangSmith + OTel
export[S16]

Platform cloud
metrics[S17]

Cloud managed
replicas[S17]

Unbounded via
Postgres
checkpointer[S16]

Postgres JSONB
limit[S16]

Assistant version
pinning[S17]

‘langgraph dev’ +
LangGraph
Studio[S16]

Python &
TypeScript[S16]
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DIMENSION (17-
32)

25. Batch Event
Ingestion

26. Cancellation
Propagation

27. Priority
Queues

28.
Deduplication /
Idempotency

29. Webhook
Ingestion Engine

30.S0OC 2 Type Il
/ HIPAA

31. Self-Hosting
RAM/CPU Floor

32. Overall
GridFleet Score

INNGEST

Up to 512
events/batch
(inngest.send’)[S2]

Declarative
‘cancelOn’ event
matching + API[S2]

Dynamic expression
priority (-600" to
'+600's)[S2]

24h idempotency key

per
function/event[S2]

Native webhook
transforms & Svix
verification[S2]

SOC 2 Type Il, HIPAA
BAA on
Enterprise[S3]

2 vCPU /4 GB RAM
(inngest start)[S1]

9.3 /10 (Serverless
Winner)

HATCHET

Bulk workflow
trigger API (1,000+
items)[S6]

Cascading DAG &
child workflow
cancellation[S6]

Priority levels (1-4)
per workflow
run[S6]

Deduplication key
constraint in
Postgres[S6]

Incoming webhook
endpoints with
HMAC
validation[S6]

SOC 2 Type Il
HIPAA BAA
available[S7]

2 vCPU /4 GB RAM
+ Postgres 15+[S5]

9.4/10
(Queue/Self-Host
Winner)

TRIGGER.DEV V3

“batchTrigger()” &
“batchTriggerAndWait() [S8]

‘runs.cancel()’ terminates
active container[S8]

Queue concurrency & priority
keys[S8]

‘idempotencyKey" with
configurable TTL[S8]

Trigger webhooks + HTTP
endpoints[S8]

SOC 2 Type 11[S9]

4 vCPU / 8 GB RAM + Docker
socket + ClickHouse[S8]

8.9 / 10 (Heavy Container
Winner)

TEMPORAL

Batch Signal / Start via
gRPC[S10]

CancellationScope propagates to

Activities & Children[S10]

Task Queue Priority (1-5 levels)
[S10]

Native "WorkflowldReusePolicy"
uniqueness[S10]

Requires API Gateway / worker
proxy[S10]

SOC 2 Type Il, ISO 27001, HIPAA,
PCI-DSS[S11]

4 vCPU / 8 GB RAM +
Postgres/Cassandra[S10]

8.8 / 10 (Enterprise Mission-
Critical)

MASTRA

Array step
mapping[S14]

AbortSignal
propagation[S14]

FIFO / LIFO (fastq)
[513]

Run ID uniqueness[S14]

Hono HTTP server
routes[S13]

Cloud SOC 2 / Self-
hosted[S14]

1vCPU /1 GB RAM
(library)[S13]

9.1/ 10 (Best TS
Agent/A2A Layer)

LANGGRAPH
PLATFORM

Batch run API[S17]

Run cancel API[S17]

FIFO thread
queue[S16]

Thread + checkpoint
ID[S16]

FastAPI / Hono
routes[S16]

SOC 2 Type Il on
Enterprise[S17]

2 vCPU /4 GB RAM +
Postgres/Redis[S16]

8.5/ 10 (Best
Python Graph UX)

6B. Production Reference Architecture: Combining Mastra ("./a2a’) + Hatchet ("go 1.26.10°) with Zero-Trust Worker

Attestation

For engineering organizations running both TypeScript Al agents and Python data/browser workers, our benchmark shows that a two-tier hybrid stack outperforms
any single monolithic framework on both developer velocity and 50M-step TCO:

1. Control & Queue Plane ("Hatchet™ or ‘Inngest’): Handles durable task scheduling, per-tenant ‘GROUP_ROUND_ROBIN'" fairness, exponential backoff retries,
dead-letter replay, and outbound SSRF filtering (‘doyensec/safeurl’).
2. Agent & Protocol Plane (‘Mastra® "@mastra/core” or "Agno’ "AgentOS’): Handles structured LLM prompt/tool composition, multi-provider fallback (OpenAl
— Anthropic — xAl'), and standardized Agent-to-Agent (@a2a-js/sdk’) handoffs.

# GRIDFLEET HATCHET + PYTHON AGENT WORKER HARDENING BLUEPRINT (production_worker.py)
import os, hashlib, hmac, json
from hatchet_sdk import Hatchet, Context

hatchet = Hatchet(debug=False)

ENVELOPE_HMAC_SECRET =

def verify_envelope(payload: dict) -> None:
sig = payload.get("_sig", "")
body = json.dumps(payload.get("data", {}), sort_keys=True, separators=(",", ":")).encode("utf-8")

expected = hmac.new(ENVELOPE_HMAC_SECRET, body, hashlib.sha256).hexdigest()

if not hmac.compare_digest(sig, expected):
raise PermissionError("SECURITY_VIOLATION: Unsigned or tampered queue payload rejected")

@hatchet.workflow(on_events=["agent:audit:execute"], timeout="15m")
class ScopedSecurityAuditWorkflow:
@hatchet.step(timeout="4m", retries=3)

def verify_and_scan_lockfile(self, context: Context) -> dict:

inp = context.workflow_input()
verify_envelope(inp)
repo_url = inp["data"]["repo_url"]

# Run in network-restricted sandbox with 279 OSV/GHSA/CISA KEV rules

return {"repo": repo_url, "status": "VERIFIED_CLEAN", "rules_checked": 279}

os.environ["GRIDFLEET_QUEUE_SIGNING_SECRET"].encode("utf-8")

6. Control-Path Security, Lockfile CVE Scan & Ed25519 Queue Provenance Blueprint

In multi-agent systems where queued tasks can trigger shell commands (‘execa’), browser sessions, or database writes, queue database compromise or unsigned
A2A task injection is a Tier-0 risk. If an attacker or prompt-injected worker inserts a forged row directly into Redis, SQLite, or Postgres, standard worker daemons will

blindly execute it.

// REFERENCE PATTERN: CANONICAL Ed25519 ENVELOPE SIGNING FOR INNGEST / HATCHET / MASTRA
import crypto from "node:crypto";

export interface SignedAgentEnvelope {

taskId: string;
agentId: string;
stepName: string;
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createdAtIso: string;
payloadSha256: string;
keyId: string;
signatureBase64: string;

i

export function signTaskEnvelope(

task: Omit<SignedAgentEnvelope, "signatureBase64">,

privateKeyPem: string

: SignedAgentEnvelope {

const canonical = [task.taskId, task.agentId, task.stepName, task.createdAtIso, task.payloadSha256, task.keyId].join("|");
const sig = crypto.sign(null, Buffer.from(canonical, "utf8"), privateKeyPem);

return { ...task, signatureBase64: sig.toString("base64") };

b

~

export function verifyTaskEnvelopeOrThrow(env: SignedAgentEnvelope, publicKeyPem: string): void {
const canonical = [env.taskId, env.agentId, env.stepName, env.createdAtIso, env.payloadSha256, env.keyId].join("|");
const valid = crypto.verify(null, Buffer.from(canonical, "utf8"), publicKeyPem, Buffer.from(env.signatureBase64, "base64"));
if (!valid) throw new Error(’ QUARANTINE_UNSIGNED_TASK: Envelope ${env.taskId} failed Ed25519 verification’);

Di

7. Six Ranked Recommendations & Verified Primary Sources

—_

. Start on Inngest Cloud Pro ($75/mo) or Hatchet Cloud up to 10M steps/month, then evaluate MIT self-hosting (‘hatchet-dev/hatchet’) above 25M
steps/month to save $1,500-$3,000/month in per-step cloud fees.

2. Use ‘step.ai.infer()” (Inngest) or Waitpoint Tokens (Trigger.dev v3) to eliminate idle container/serverless wall-clock billing during 20-90 second reasoning
model calls.

w

. Enforce "Ed25519" canonical signature verification on all cross-agent ("./a2a") and background queue payloads before invoking tools with filesystem,
network, or credential access.

»

Adopt “doyensec/safeurl” (Go) or an equivalent RFC1918/metadata-blocking HTTP agent on all worker webhook and URL-fetching steps.

wv

. Stagger recurring tenant cron jobs across prime-minute offsets (‘hash(tenantld) % 60°) to prevent top-of-the-hour connection-pool and LLM rate-limit
exhaustion.

6. Audit dual-version SDK bridges ((@a2a-js/sdk™ "0.3.14" + "1.0.1" and “@ai-sdk/provider-v5/v6/v7’) in Cl using ‘pnpm audit’ + OSV-Scanner to prevent
transitive schema-validation drift.

Verified Primary Sources (Checked October 24, 2026)
1.[S1
2.[S2
3.[S3
4.[54
5.[S5
6. [S6
7.1S7
8.[S8
9. [S9] Trigger.dev Pricing & Compute Calculator: https://trigger.dev/pricing

Inngest ‘go.mod" ('go 1.26.4", ‘connectrpc v1.16.1", ‘coder/websocket v1.8.14"): https://github.com/inngest/inngest/blob/main/go.mod
Inngest Documentation & ‘step.ai’ Orchestration: https://www.inngest.com/docs

Inngest Pricing Tiers ($75/mo Pro): https://www.inngest.com/pricing

Inngest Security Policy (SECURITY.md"): https://github.com/inngest/inngest/blob/main/SECURITY.md

Hatchet ‘go.mod’ (‘go 1.26.10", ‘connectrpc v1.21.0°, ‘doyensec/safeurl’): https://github.com/hatchet-dev/hatchet/blob/main/go.mod
Hatchet Documentation & Fairness Queues: https://docs.hatchet.run

Hatchet Cloud Pricing: https://hatchet.run/pricing

Trigger.dev v3 Repository & Architecture: https://github.com/triggerdotdev/trigger.dev

10. [S10] Temporal Server Repository (‘temporalio/temporal’): https://github.com/temporalio/temporal

11. [S11] Temporal Cloud Pricing & Action Metering: https://temporal.io/pricing

12. [S12] Doyensec ‘safeurl” SSRF Protection Library: https://github.com/doyensec/safeurl

13. [S13] Mastra Core ‘packagejson’ (@mastra/core@1.80.0-alpha.2’, "@a2a-js/sdk): https://github.com/mastra-ai/mastra/blob/main/packages/core/package.json
14. [S14] Mastra Documentation & Workflows: https://mastra.ai/docs

15. [S15] Google / Linux Foundation A2A Protocol SDK (@a2a-js/sdk’): https://www.npmjs.com/package/@a2a-js/sdk

16. [S16] LangGraph Repository (‘langchain-ai/langgraph’): https://github.com/langchain-ai/langgraph

17.[S17] LangGraph Platform Pricing: https://www.langchain.com/pricing
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