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Panorama

• RAM based database, super fast

• In continuous development since 1983

• Non-forked source code for 27 years

http://www.provue.com/panorama
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1983 Alpha Micro (68K based minicomputer)

1984 Macintosh 128 (68K)

1999 Macintosh OS 9 (PPC) & Windows 98 (x86)

2003 Mac OS X (PPC)

Today Mac OS X (Intel & PPC) & Windows 7 (x86)

Major Panorama Code Transitions



DEC PDP-11

16 bit Minicomputer (1970’s)





Apple Lisa

Very slow 5 megabyte (!!) 
hard drive

Pascal compiler often 
indicates syntax errors by 
crashing during compile

Transfer compiler 
output to Mac via 
floppy disk 
(sneakernet)



Alpha Micro (68k based minicomputer)

Multi-user, including source code management for multiple programmers

4 megabytes of RAM
100 meg hard drive
(both huge by 1984 standards)

Fast, assembler & linker with
powerful macro capability
(by 1984 standards)



PDP-11 code?



Alpha Micro

• Founded 1975
• Microprocessor based 
clone of PDP-11
• Programmer friendly 
processor architecture 
(C was originally 
developed on PDP-11’s)

5 chip microprocessor



PDP-11 Architecture

• Programmer friendly architecture

• No “weird” rules or modes

• 8 orthogonal registers

• 8 orthogonal addressing modes

• Memory mapped I/O

• C and UNIX first developed on PDP-11

http://en.wikipedia.org/wiki/PDP-11_architecture

“PDP-11 programmers viewed the assembly language 
as easy to learn and uniquely elegant”



• Worked at Alpha Micro 1977-1980

• Went “indie” in 1980

• “Life is good”

Alpha Micro “PDP-11” Experience 1977-1981



Licensing problems...

(life is not so good…)



Motorola 68k (1981)



Converting from PDP-11 to 68k

PDP-11 
Code

68K
CodeREWRITE



Cons of Rewrite Strategy

• Lots of work!

• Makes new bugs

• Compared to PDP-11, 68k assembly 
programming sucks…

• non-orthogonal

• lots of weird modes & exceptions



Converting from PDP-11 to 68k

PDP-11 
Code

68K
CodeMACRO PREPROCESSOR

40,000 lines ported in 10 weeks



easy, fast — let’s keep writing new code in PDP-11!



Apple Lisa

Very slow 5 megabyte (!!) 
hard drive

Pascal compiler often 
indicates syntax errors by 
crashing during compile

Transfer compiler 
output to Mac via 
floppy disk 
(sneakernet)



Cross Development from
Alpha Micro Minicomputer

Transfer to Mac via
RS-232 Serial Link

Debug on Mac 128k

Small RS-232
receive program

Rewritten MacOS header files
for PDP-11 assembler

Small RS-232 transmit program



Shipping!

• Port from Alpha Micro 
version started in March ‘84

• Alpha version shown to 
Apple Evangelists in May ’84

• Demo’d beta in Apple booth 
at NCC in July ’84

• Shipped 1.0 version
in September 1984



Transfer to Mac via
Video Link

Cross Development from
Alpha Micro Minicomputer (1989 version)



MPW Tool (199?)

3 weeks for clean room rewrite of assembler/linker software (in C)



PDP-11 
Assembler Code

68K 
Machine Code

Machine Code Generation



PDP-11 
Assembler Code

PowerPC 
Machine Code

x86 
Machine Code

Machine Code Generation



PDP-11 
Assembler Code

PowerPC 
Machine Code

x86 
Machine Code



PDP-11 
Assembler Code

Virtual 
Machine Code

Virtual 
Machine
(PDP-11‘ish)

C Code• Easier portability
• Easier to integrate C code

Virtual Machine



Source Code Languages

2%

18%

80%
Assembly Code
C Code
Assembler converted into C



Translating assembly code into C

8000 lines > 125 bugs



Panorama 1.0, 1.5, 2.0, 2.1, 3.0, 3.1, 4.0, 5.0, 5.5, 6.0 

By the way, we were also implementing new features all along…



New development - Eating our own “dog food”

Built-in Dynamic (Interpreted) Scripting Language



Find/Select Dialog



Panorama 6 New Code

10%

5%

85% Scripting Code
C Code
Assembler Code



Debugging thoughts…



Rapid Build Turnaround

• C build 30-90 seconds

• Assembly build 1-3 seconds

• Script language build 0 seconds



Crash Recovery

• Recover state after crash - popular with 
users, and…

• Great debugging tool

• zero time to reproduce problem after 
build

• skips normal initialization code



Source Code
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