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SECTION

Abstract

Programming education often begins with syntax and treats executable source code as the primary

object of programming. This paper argues that a program is not identical to source code.

A program is defined as an executable structured description of a problem world, including entities,

states, events, actions, rules, boundaries, inputs, outputs, failures, recovery, and completion criteria:

mathcal P_r

<

O & x> < 0Mms=s

Source code is only a language-specific projection of that structure:

Source_L

M_L
(

mathcal P_r

)

The paper distinguishes algorithms, source code, programs, software, applications, and systems. It
introduces the principle that the problem world precedes source text and develops a concept of

program completeness based on world coverage, legal state, boundaries, failure, recovery,
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The paper concludes that programming should begin with problem-world modeling rather than syntax.

Keywords: program ontology, source code, executable problem model, software, application, system,

systematic programming
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program_model:
program_id: "order-payment-v1"
problem_world:
entities:
- "order"
- "payment"
- "customer™
- "merchant”
external_entities:
- "payment-provider"
states:
order:
- "created"
- "payment-pending"
- "paid"
- "cancelled"
- "disputed"
actions:
confirm_payment:
actor: "payment-provider"
preconditions:
- "order.status == payment-pending"
effects:
- "order.status = paid"
idempotent: true
boundaries:
guarantees:
- "local order state update"

does_not_guarantee:
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- "bank settlement finality"
failure:
retryable:
- "network-timeout"
compensating:
- "duplicate-charge"
completion:
computation: "event-processed"
system: "order-paid"
external: "settlement-unverified"

intent: "customer-confirmation-pending"

e mOAE FBEs

Algorithm HIAZISLAVEIRIER EAE - 80F « HIE

Source Code REBSHN et FEIMEIMR
Program mIH{TRIEER SEMAMEIFTAER
Software 23 + Bkl « BERER (YY) 2EFIMEBFHIE
Application EM4FEFERNEAE BEML SRR
System ¥XBEES - 58~ FIEBIRIE —

program_completeness:

world_coverage:

entities_defined: true

affected_parties_visible: partial
state:

legal_states_defined: true

unknown_state_supported: true
action:

permissions_defined: true

preconditions_defined: true

external_effects_declared: true
boundary:

guarantees_declared: true

non_guarantees_declared: true
failure:

retry_defined: true

compensation_defined: partial

irreversible_effects_visible: true
observability:

evidence_defined: true

actor_attribution: true
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traceability:
intent_to_code: true

code_to_world_evidence: partial
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