
 
Atomic Settlement: Separation of Duties Circumvented 

Atomic settlement collapses the institutional separation of duties into a single execution step because 

asset-only ledgers cannot express obligations. It is a workaround for missing accounting, not a 

replacement for it.  Atomicity is not a feature of institutional finance — it is a compensating control for a 

ledger that cannot represent who owes what to whom. 

 

Modern digital asset systems still operate on asset-only ledgers — platforms that can represent ownership 

but cannot express obligations, lifecycle state, credit, or encumbrance. Because these primitives are 

missing, DeFi replaces them with a single mechanism: 

atomic execution — all steps must succeed or fail together. 

This is not how institutional finance works. It is how systems behave when they cannot express 

obligations. In this case, the workaround is atomic settlement — a mechanism that replaces clearing, 

credit, netting, and deferred settlement with synchronized prefunded transfers. 

1. The Separation of Duties in Traditional Finance 

Institutional markets separate duties because each function carries different risks, controls, and regulatory 

obligations. Atomic settlement collapses all of them. 

Below is the institutional model: 

A. Order Routing 

     Broker → venue 

     Regulated under: Reg NMS, MiFID II,  

     best-execution rules. 

B. Execution 

     Matching engines, price-time priority 

     Regulated under: Exchange Act, ATS rules. 

C. Clearing 

     Novation, margin, risk checks 

     Regulated under: Dodd-Frank, EMIR, CCP  

     frameworks. 

D. Settlement 

     DVP, CSDs, custodians 

     Regulated under: SEC Rule 15c6-1, global  

     CSD regimes. 

E. Custody 

     Segregation, safekeeping, corporate actions 

     Regulated under: Custody Rule, SIPA, banking 

law. 

F. Accounting & Reporting 

    Books and records, reconciliation, audit trails 

    Regulated under: GAAP, IFRS, 17a-3/4, SOX. 

 

Why this matters:  

 

These layers exist because institutional finance is built on obligations, not synchronized transfers. Atomic 

settlement eliminates these layers because the ledger cannot express them. 
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2. What DeFi Does Instead: Collapse All Duties Into One Step 

Atomic settlement = execution + clearing + settlement + custody + accounting (in a single state transition). 

Why does atomic settlement exist? Because asset-only ledgers lack the institutional primitives that make 

deferred settlement, credit, and multi-party workflows neccessary: 

• no obligations 

• no credit 

• no deferred settlement 

• no lifecycle truth 

• no counterparty risk model 

• no accounting system 

There is no question: atomic settlement is a breakthrough — it delivers T+0.  That should be an option, 

not a requirement if capital markets are going to settle this way.  Atomicity is not the problem in itself; 

the substrate is.  

3. The Four Structural Failure Modes 

Atomic settlement exposes four structural failure modes that appear whenever a ledger cannot express 

obligations, encumbrance, lifecycle truth, or credit. 

Failure Mode1 Root Cause How Atomic Settlement 

Tries to Fix It 

Why It Fails 

Liquidity Illusion No obligations → 

everything must be 

prefunded 

Atomic swaps Prefunding destroys 

leverage, depth, and 

institutional liquidity 

Unpriced Optionality No lifecycle truth All or nothing execution Optionality reappears 

in MEV, reorgs, 

ordering, and latency 

games 

Unsound Collateral No encumbrance 

model 

Lockups and synthetic 

collateral 

Cannot express reuse, 

seniority, priority, or 

waterfall logic 

Failure Mode Root Cause How Atomic Settlement 

Tries to Fix It 

Why It Fails 

Atomicity solves none of these — it simply hides them. 

In traditional finance, Real-Time Gross Settlement (RTGS) is the closest analogue to atomic settlement 

— every obligation must be funded in full, in real time. But RTGS is used only for high-value payments 

and only inside a solvency regime supported by central bank liquidity, daylight credit, and netting 

windows. Atomic settlement reproduces the gross-settlement requirement of RTGS without any of the 

institutional protections that make RTGS viable. 

The failure modes compound under continuous operation. Atomic settlement forces every obligation to be 

met in gross, in real time, across every jurisdiction. Without an obligation layer to net exposures, 24/7 

 
1 ¹ For a full description of the four structural failure modes — Liquidity Illusion, Unpriced Optionality, Unsound 
Collateral, and Missing Obligations — see Failure Modes: The Lexicon. 

The_Lexicon.pdf
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collateral mobility becomes a liquidity trap: the faster collateral moves, the faster liquidity drains. 

Atomicity accelerates liquidity demand instead of reducing it. 

4. Where Atomic Settlement Works 

Atomicity works in systems that require: 

• simple swaps (ie. crypto pairs) 

• prefunded trades (ie. lending 

protocols) 

• retail flows (ie. payments) 

• low-complexity interactions 

• no credit 

• no deferred settlement 

• no lifecycle events 

• equity perpetual futures (ie. if you build an entire 

platform to support it) 

In other words: atomicity works where obligations do not exist. 

5. Where Atomic Settlement Breaks2 

Atomic settlement breaks the moment institutional workflows appear: 

• margin 

• credit 

• netting 

• partial fills 

• delayed settlement 

• multi-party workflows 

• collateral reuse 

• securitization 

• lifecycle events 

• corporate actions 

• custody and safekeeping 

• entitlement and record-date logic 

Atomicity cannot express any of these because they require obligation-aware accounting. 

6. What Obligation-Aware Ledgers Enable 

A ledger that can express obligations, encumbrance, and lifecycle truth would: 

• support credit 

• support netting 

• support deferred settlement 

• support multi-party workflows 

• support priority rules 

• support lifecycle events 

• support collateral reuse 

• support institutional settlement models 

Atomicity becomes optional — not required. Execution returns to being execution. Clearing returns to 

being clearing. Settlement returns to being settlement. Accounting returns to being accounting. 

The separation of duties is restored because the ledger can finally support it. 

The workaround is not the solution. A proper double-entry ledger at the protocol layer is the solution. 

 
2 See this “Solvency Circuit” diagram for a visual walk-thru of the problem and its resolution:   
                   http://jqr5.2.vu/Solvency_Circuit 

http://jqr5.2.vu/Solvency_Circuit
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