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What are the constraints that guided the 

architecture, design, and implementation of 

Deluxe Paint to handle the computational and 

memory constraints of the Amiga 1000?



11/69

Pre-print
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 RQ1: How and by whom was DPaint developed, 
and what was its overall quality?

 RQ2: What architectural styles can be observed in 
the source code of DPaint?

 RQ3: What design patterns are present in the 
source code of DPaint?

 RQ4: What coding idioms are present in the source 
code of DPaint?

 RQ5: How was complexity distributed across the 
different components of DPaint, and why? 
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Method
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Reproducibility

https://github.com/giuseppedestefanis/HistoricSoftwareEngineering_replicationPackage
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Method in Details

 RQ1: How and by whom was DPaint 

developed, and what was its overall quality?

– Qualitative analysis

• Files and their naming conventions and contents

– Descriptive statistics

– Compilation and recompilation
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RQ1 Results

 ACTBMS.C

 AIRBRUSH.C

 BEND.C

 BITMAPS.C

 BLEND.C

 … (79 more files)

 SYMREQ.C

 SYSTEM.H

 TEXT.C

 TIMER.C

 UNPACKER.C

/*----------------------------------------------------------------------*/

/*                                                                      */

/* prism.c -- Main program                        */

/*                                                                      */

/*----------------------------------------------------------------------*/

#include <system.h>

#include <librarie\dosexten.h>

#include <prism.h>

#include <librarie\diskfont.h>

#include <dphook.h>

#define local static

extern void mainRefresh();

extern struct Menu *MainMenu; 

extern BMOB curpenob,curbr;

extern void mainCproc(),mainPproc(),mainMproc(),DrawMode(),ShadMode();

extern Range cycles[];

extern void ZZZCursor(), UnZZZCursor(), Panic();

...

/*----------------------------------------------------------------------*/

/* Yes, this is it, the MAIN PROGRAM:                                   */

/*----------------------------------------------------------------------*/

main(argc,argv) int argc; char *argv[]; {

DPInit(argc,argv);  /* initialization code */

NewIMode(IM_draw);

SetAirBRad(PMapX(24)); /* also brings in the drawing overlay*/

#ifdef DOWB

if (loadAFile) LoadPic();

#endif

CopyWNotice();

loaded = YES;

PListen(); /* this is the program */

if (!haveWBench) BootIT();

else CloseDisplay();

}
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RQ1 Results

 77 C source files
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 File CHPROC.C has the max avg. CC of 8.6
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RQ1 Results

 Six contributors

– Three clearly names authors
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• Steve Shaw

• Gordon Knopes
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– DRI CP/M and Microsoft DOS (MS-DOS)
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– Overlay system

 Recompiled with SAS/C
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Cross-development
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Linker directives for 

dynamic (un)loading

(cf. Smalltalk, Java)
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Linker directives for 

dynamic (un)loading

(cf. Smalltalk, Java)

Original name
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RQ1 Results

 Pre-ANSI C

– Ill-defined primitive types, like short

– Struct declaration collisions, like Point

– Lack of function (pointer) declarations
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Method in Details

 RQ2: What architectural styles can be 

observed in the source code of DPaint?

– Network analysis

• File-to-file dependencies

– Graph-related measures
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RQ2 Results

 Centralised coordination

– PRISM.C and PRISM.H

 Layered abstraction

– UI vs. Core files vs. Utils

 Modular design

– High cohesion
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RQ2 Results

 Centrality analysis

– Betweeness

• Shortest paths going “through” a node

– In-degree

• Number of edges pointing on a node
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RQ2 Results

 Community detection

– Greedy modularity optimisation algorithm

• Clauset et al., 2004

– Five communities

• System core (17 files)

• Drawing utilities (16 files)

• Interaction and rendering (15 files)

• Bitmap operations (13 files)

• File I/O and colour (9 files)
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RQ2 Results

 Robustness analysis

– Resilience to loss of bridge files

– Sensitive to loss of foundational files

• PRISM.H and SYSTEM.H

– Practices

• Hardware awareness, e.g., Blitter

• Memory optimisation, e.g., bit fields

• Performance focus, e.g., macros

• Maintainability, e.g., high comment ratios
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Method in Details

 RQ3: What design patterns are present in 

the source code of DPaint?

– Manual inspection

• Function signatures

• Struct definitions

• Macro definitions

• Dispatch tables

• Function pointers
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RQ3 Results
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Method in Details

 RQ4: What coding idioms are present in the 

source code of DPaint?

– Manual inspection

• Low-level programming practices

– Code density and documentation

– Coupling and stability measures
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RQ4 Results

 Code Density and Documentation

– 88 files, mean of 0.24

 Function Signatures

– 21% of the functions take 0 parameter

– 39% 1-2, 29% 3-5, and 11% 6+

 Preprocessor Usage

– 88 files, mean of 0.09

 Coupling and Instability

– Layered architecture
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RQ4 Results

 Architectural idioms
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Method in Details

 RQ5: How was complexity distributed across 

the different components, and why?

– Complexity and categorisation

– Correlation and risk analysis



44/69

RQ5 Results

 Understand 
SciTools

 Files

– [1, 21.8, 117]

 Categories

– [45, 174.7, 472]
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Discussions

“DPaint’s developers 
independently arrived at 
structural solutions that 
the GoF would formalise 
nine years later, using 
function pointers, struct 
embedding, and dispatch 
tables in place of classes 
and virtual methods.”
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Discussions

“DPaint’s developers 
[created] modular, low-
coupling designs where 
each file has a clear 
responsibility. The hub-
and-spoke architecture 
centred on PRISM.C/H

emerged […] from the 
practical need to share 
scarce resources […] 
without duplicating state.”

https://www.flickr.com/photos/blakespot/4364963257



50/69

Discussions

“DPaint’s developers 
[created] modular, low-
coupling designs where 
each file has a clear 
responsibility. The hub-
and-spoke architecture 
centred on PRISM.C/H

emerged […] from the 
practical need to share 
scarce resources […] 
without duplicating state.”

https://www.flickr.com/photos/blakespot/4364963257



51/69

Discussions

“[T]he absence of […] 
Composite, Iterator, and 
Flyweight, is not acci-
dental: tree structures 
consume pointer over-
head, iterator abstract-
tions add indirection 
costs, and shared 
intrinsic-state pools 
require management 
overhead.”
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Discussions

https://computerhistory.org/blog/electronic-arts-deluxepaint-early-source-code/

“[A] single-developer 
project can achieve a 
high degree of 
consistency.”

+ EA’s 1983 ad series “Can a 

computer make you cry?”

+ EA’s attempt to promote 

developers as rock starts
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Discussions

“Without version control, 

IDEs, linters, or automated 

testing, DPaint source code 

compiles with only 

warnings on a modern 

compiler and runs correctly 

on original hardware. The 

code’s quality is evidenced 

by its commercial success 

and […] compilability 40 

years later.”

https://www.classic-computers.org.nz/collection/ibm-at.htm



54/69

Lessons Learned

 Code overlay system

 Cooperative resource 
sharing

 C struct field names 
onto memory-mapped 
I/O registers 

 Virtual machine-based 
class (un)loading

– OSGi

 Resource pooling in 
IoT devices

 Hardware Abstract 
Layers in Linux and 
embedded systems
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Gallery

https://amiga.lychesis.net/
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