
Lecture 3 - January 13

Introduction

Software Development Process
Assurance Cases
Correct by Construction
State Space
Counter Problem: Theorem Proving



Announcements/Reminders

• Lab1 released
• Office Hours: 3pm to 4pm, Mon/Tue/Wed/Thu
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Software Development Process

- Natural Language
  (incomplete, ambiguous, contradicting)
- Requirement Elicitation

- Blueprints
- Not necessarily executable & testable

- API Given
- Efficient (data structures & algorithms)
- Unit Tests

- Customer’s Acceptance
- Recall?

-> the earlier to reveal
4312

#EQUIREMENT
a defectbug , the less

costly itis

&
331/

DESIGN
~

20o &
id#3 IMPLEMENTATION ↑

↳
~

FRELEASE



Source: https://resources.sei.cmu.edu/asset_files/whitepaper/2009_019_001_29066.pdf

Research on “Assurance Cases” if interested!

Certifying Systems: Assurance Cases
-
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Correct by Construction

Source: https://audiobookstore.com/audiobooks/failure-is-not-an-option-1.aspx

No no : a single model containing all details.
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State Space of a Model
Definition: The state space of a model is
the set of all possible valuations of its declared constants and variables, 
subject to declared constraints. 

Q1. Give some example configurations of this initial model’s state space.

Q2. How large exactly is this initial model’s state space?

state explosion problem. e.g. c : 9/
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Exercise: Theorem Proving vs. Model Checking

Variable: 
An integer counter c

Safety Constraints:
MIN_VALUE <= c <= MAX_VALUE

Unconditional Update:
init: initializes c as zero 

Conditional Updates:
inc: increments c when ?? 
dec: decrements c when ?? 

state space
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min



Theorem Proving: Deductive Approach via Inference Rules
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