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ML Interpreter by
Luca Cardelli

(Dirallis

A Non-strict Polymorphic Functional Language



Master’s Degree Report

Generating A Standard Representation From Pascal Programs

procedure Shellsort (var A4: array|1..n| of integer );
var
1,],incr: integer;
begin
iner 1= n div 2;
while iner > 0 do begin
for : := iner + 1 to n do begin
J =1 — tner;
while 7 > 0 do
if Alj] > Alj + iner| then begin
swap(A|j], Al7 + iner));
J =7 —ncr
end
else
J = 0 (* break *)

((Shellsort,(A) {n}),
((s,00. 43 {}),
(n1,((incr,(n,2))),(),

({(:=,1),(div,1),(;,1),(begin. ..end,1)}, {(n,1),(incr,1),(1,1) }) ),
(n2,(),(incr,0), ({(while...do,1),(>,1)}, {(iner,1),(1,1)} }),
(n8,{(1,(incr, 1) ), (),

({(+ 1) (begin...end,1), (for...to...do,1)}, {(incr,1),(i,1),(1,1)}) )
(n4,),(6,m), ({}.{(m,1)}) ),

end; (n5,( (J ”"0'>)> (),
tner 2= ner div 2 ({( — 1) (-,1),(5,1),(begin. ..end,1)}, {(i,1),(incr,1),(j,1)}) ),
end (n6,(),(,0), ({(while...do,1),(>,1)}{(i,1)}) ),

(n7,( ) ,] A],zncr)
(. .. then, 1),(1],2),(+,1),(> 1)}, {(3,2)(a,2), (mer, 1)}) ),
(n8,((swap,{(A.7), (A,j,incr))),(5,(,iner))), (),
((swap,1),(0 1), (1,2) (1), (+:1), (1) (:=,1),(-,1), (begin. ..end, 1)},
{(5,2),(a,2),(incr, 1)}) ),
(n9,((1,{0))) () ({(else,1), (:=,1)},{(3,1).(0,1)}) ),
00,0, (0,0))
(n11,((incr,(incr,2) ),(), ({(:=,1),(div,1),(;,1)}, {(incr.2),(2,1)}) ),
(4,0.0,000 )

{(s, nl} (n1,n2),(n2,n3),(n2;t),(n3,n4),
(ng,n5),(n§,n11),(n5n6),(n6,n7),
(n6,n10).(n7,n8),(n7,n9),(n8,n6),

(n9,nb),(n10,n4),(n11,n2)},

end (* Shellsort *) ;

&

s,
t)
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Olivier Danvy David A. Schmidt George Strecker

Partial Evaluation Denotational Semantics

Category Theory

Functional Programming Type Theory

Static Analysis

The Mathematical Foundations of
Programming Semantics




Semantics-Based Compiler Generation

Neil D. Jones David A. Schmidt

Compiler Generation from Denotational Semantics



Semantics-Based Compiler Generation

Peter Lee

Foundations
of Computing
Series

Realistic Compiler
Generation

Peter Lee

Programming Language Designher’s Workbench



Semantics-Based Compiler Generation

Peter D. Mosses

Abstract Semantic Algebra —>  Action Semantics



Semantics-Based Compiler Generation

Jens Palsberg

Provably Correct Compiler Generation



PhD Dissertation

Action Semantics-Directed Prototyping

syntax
definition

—

action semantics
definition —

scanner/parser
generator

source program

!

translator
generator

> scanner/parser

program tree

\ 4

> translator

v
run-time action tree



PhD Dissertation

Action Semantics-Directed Prototyping

syntax
definition

—

action semantics
definition — >

scanner/parser
generator

source program

!

type checker
generator

> scanner/parser

l program tree

translator
generator

> type checker

l type-correct program tree

> translator

l

run-time action tree




Conference proceedings | © 1992

ESOP '92

4th European Symposium on Programming, Rennes, France, February
26-28, 1992. Proceedings

Extraction of strong typing laws
from action semantics definitions

Kyung-Goo Doh & David A. Schmidt




syntax
definition

S

action semantics
definition —>

PhD Dissertation

Action Semantics-Directed Prototyping

scanner/parser
generator

source program

!

type checker
generator

>

scanner/parser

l program tree

l

translator
generator

T

binding-time
analyzer

type checker

l type-correct program tree

translator+

l decorated action tree

static evaluator

'

run-time action tree



Computer Languages
Volume 19, Issue 4, October 1993, Pages 213-233

Action semantics-directed prototyping ¥

Kyung-Goo Doh !, David A Schmidt ?

Abstract

We present a methodology for compiler synthesis based on Mosses-Watt's
action semantics. Each action in action semantics notation is assigned specific
“analysis functions”, such as a typing function and a binding-time function.
When a language is given an action semantics, the typing and binding-time
functions for the individual actions compose into typing and binding-time
analyses for the language; these are implemented as the type checker and
static semantics processor, respectively, in the synthesized compiler. Other
analyses can be similarly formalized and implemented. We show a sample
language semantics and its synthesized compiler, and we describe the
compiler synthesizer that we have developed.
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S A Language Processing Laboratory
THE .

[Z[UNIVERSITY|S)
OF ]

Harvey Abramson
David Wei

Toshiyasu Kunii
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ACM Transactions on Programming

Languages and Systems

ARTICLE
OPEN ACCESS
January 1985

A new analysis of LALR formalisms

o, Joseph C.H. Park, = K.M. Choe, = C.H. Chang

ACM Transactions on Programming Languages and
Systems (TOPLAS), Volume 7, Issue 1 e Jan. 1985, pp 159—

175 o https://doi.org/10.1145/2363.2527

The traditional LALR analysis is reexamined using a new
operator and an associated graph. An improved method
that allows factoring out a crucial part of the computation
for defining states of LR(0) canonical collection...



ACM Transactions on Programming

Languages and Systems

ARTICLE
OPEN ACCESS
January 1985

A new analysis of LALR formalisms

Joseph C.H. Park, K. M. Choe, C. H. Chang

T ™

ACM Transactions on
Systems (TOPLAS), V

175 o https://doi.org

ages and
. 1985, pp 159

The traditional LALR
operator and an asso
that allows factoring g
for defining states o

d using a new
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2007.2.8-10
2006.6.23
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Secure Coding Standard Tt7| 2%}
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2000.9~2003.8

TS| (), EAT, WIS, WM
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Detection of information leak by data flow analysis

Authors: Kyung Goo Doh, Seung Cheol Shin Authors Info & Claims

ACM SIGPLAN Notices, Volume 37, Issue 8 « August 2002 « pp 66-71 e https://doi.org/10.1145/596992.597005
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Data Flow Analysis of Secure Information-Flowin Core Imperative Programs

MRS =2X|: AZEY 0] Y 22
0

2004, vol.31, no.5, pp. 667-676 (10 pages)
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Data Flow Analysis of Secure Information-Flowin Core Imperative Programs

NE IS =2X] ATEY0 U 28

2004, vol.31, no.5, pp. 667-676 (10 pages)
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PL Designer’s Workbench 913 7{|&

HEEME Cf57]X (1996.7~1999.6)
TSR A2 (1997.3~1999.2)

SRR , , T
S Suip) Science of Computer Programming  §
S'lkf = Volume 47, Issue 1, April 2003, Pages 3-36

Composing programming languages by
combining action-semantics modules

Kyung-Goo Doh *® 1 o =, Peter D. Mosses b2 =
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String Analysis
2003.10~2008.11

Universal String Analyzer £3{



String Analysis

Nk Koy (84 A
K
Programming

~ Languages
> and Systems

e —

Asian Symposium on Programming Languages and Systems
- Ly APLAS 2006: Programming Languages and Systems pp 374-388 | Cite as

A Practical String Analyzer by the Widening Approach

Tae-Hyoung Choi, Oukseh Lee, Hyunha Kim & Kyung-Goo Doh




Abstract Parsing

T
K

- Static Analysis

= International Static Analysis Symposium
- L> SAS 2009: Static Analysis pp 256-272 | Cite as

Abstract Parsing: Static Analysis of Dynamically Generated String Output
Using LR-Parsing Technology

Kyung-Goo Doh, Hyunha Kim & David A. Schmidt

— . International Static Analysis Symposium

- LS

- ‘;a L> SAS 2013: Static Analysis pp 194-214 | Cite as
4 —ﬂ 105
s .

Static Validation of Dynamically Generated HTML Documents
Based on Abstract Parsing and Semantic Processing

Hyunha Kim, Kyung-Goo Doh & David A. Schmidt




International Conference on Embedded and Ubiquitous Computing

Ly EUC 2006: Emerging Directions in Embedded and Ubiquitous Computing
pp 650-659 | Cite as

A Policy Description Language for Context-Based Access Control
and Adaptation in Ubiquitous Environment

Joonseon Ahn, Byeong-Mo Chang & Kyung-Goo Doh

A programming environment for ubiquitous computing
environment

Authors: Minkyoung Oh, Jiyeon Lee, Byeong-Mo Chang, Joonseon Ahn, Kyung-Goo Doh

ACM SIGPLAN Notices, Volume 42, Issue 4 « April 2007 « pp 14-22
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Security Analysis
2006.9~2007.8
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. 2012~2016
. 2017~

. 2018~

Forbes

0,2011 @ 01:58 PM 50,625 VIEWS

Now Every Company Is A Software Company

Everybody in this
country should
learn to program a
computer, because
it teaches you how
to think

- Steve Jobs -







ChucK

Strongly-timed,
Concurrent,
On-the-fly
Music Programming Language

Perry R. Cook



miniAudicle

version 1.4.1.0 (gidora)
git: 9f6ee78
Copyright (c) Spencer Salazar

ChucK: version 1.4.1.0 (numchucks) 64-bit
Copyright (c) Ge Wang and Perry Cook
http://chuck.cs.princeton.edu/
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Add Shred Replace Shred Remove Shred

Untitled

a2} X

Remove Last Shred Clear Virtual Machine

00

[chuck]:
[chuck]:
[chuck]:
[chuck] :
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:
[chuck]:

2:
2:
2:
2:
2:
2:
2:
2:
:
2:
2:
2:
2:
2:
:
:
:
2:
2:
2:
2:
2:

running time:

shreds:

shred

Virtual Machine

Remove Last

Clear VM

name time -

Start Virtual Machine

Console Monitor

SYSTEM): starting chuck virtual machine...
| initializing virtual machine...

SYSTEM):
SYSTEM) :
SYSTEM) :
SYSTEM):
SYSTEM) :
SYSTEM) :
SYSTEM) :
SYSTEM) :
SYSTEM) :
SYSTEM) :
SYSTEM):
SYSTEM) :
SYSTEM) :
SYSTEM):
SYSTEM) :
SYSTEM) :
SYSTEM):
SYSTEM):
SYSTEM) :
SYSTEM) :

locking down special objects...
allocating shreduler...
allocating messaging buffers...
allocating globals manager...

initializing compiler...

type dependency resolution: MANUAL
initializing synthesis engine...
loading chugins. ..

pre-loading ChucK libs...

OTF server/listener: OFF

probing 'real-time' audio subsystem...

real-time audio: YES

mode: CALLBACK

sample rate: 44100

buffer size: 256

num buffers: 8

adc: 1 dac: 2

adaptive block processing: @
channels in: 1 out: 2

SYSTEM): running audio
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Algorithmic
Music
Composition
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0,2011 @ 01:58 PM 50,625 VIEWS

Now Every Company Is A Software Company

Everybody in this
country should
learn to program a
computer, because
it teaches you how
to think

- Steve Jobs -
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Now Every Company Is A Software Company
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POPL 2012

Defining Code-injection Attacks

Donald Ray  Jay Ligatti

ISC 2014

Defining Injection Attacks

Donald Ray and Jay Ligatti




Secure Injection Principles

Inputs

>

>

application

» string outputin L

at run time



Secure Injection Principles

Inputs

Principle 1

>
application

>

» string outputin L

at run time

injected

v
OO T xoexx”

\
v
\

XXX\



Secure Injection Principles

inputs : application » string output in L
at run time
Principle 1 " \
! injected + injected
v v
" XXX\ "XXXX" OO\
Principle 2

any input injected elsewhere should be
* a syntactically legal and fully evaluated term in L and
* only injected to be an expression




Theorem

The output-assembling program is written
fully in compliance with the secure injection principle.

v

Injection attacks defined in Ray and Ligatti’s papers
are all incapacitated




Theorem

The output-assembling program is written
fully in compliance with the secure injection principle.

v

Injection attacks defined in Ray and Ligatti’s papers
are all incapacitated

proved!




Automatic Fortification of Web Applications
Against Injection Attacks



Automatic Fortification of Web Applications
Against Injection Attacks

separate functional logic
from defense logic
when writing applications




Automatic Fortification of Web Applications
Against Injection Attacks

separate functional logic
from defense logic
when writing applications

* The developer only implements functional logic.
 Our fortification tool automatically patches defense logic.
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