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HACKER [originally, someone who makes furniture with an axe] n. 
1. A person who enjoys learning the details of programming 

systems and how to stretch their capabilities, as opposed to 
most users who prefer to learn only the minimum necessary. 

2. One who programs enthusiastically, or who enjoys programming 
rather than just theorizing about programming. 

3. A person capable of appreciating hack value (q.v.). 
4. A person who is good at programming quickly. Not everything 

a hacker produces is a hack.
5. An expert at a particular program, or one who frequently 

does work using it or on it; example: "A SAIL hacker". 
(Definitions 1 to 5 are correlated, and people who fit them 
congregate.)

6. A malicious or inquisitive meddler who tries to discover 
information by poking around. Hence "password hacker", 
"network hacker".

— Guy Steele et al The Hacker’s Dictionary, 1988 



Challenges are the rule

















Expand your horizons







Programs can process and generate
other programs













Learn by reading code
(and studying systems)

that other people have written











730 SUB LOC(E$,H)

770 DATA ASTRONOMIA,BIOLOGIA,GEVGRAFIA,FYSIKH,XHMEIA

780 CALL POSITION(#26,Y,X)

790 R=INT((Y+4)/8)+1 :: C=INT((X+4)/8)+1

800 IF (R>15)OR(R<7)OR(C>23)OR(C<15)THEN H=0 :: SUBEXIT

810 IF (C/2=INT(C/2))OR(R/2=INT(R/2))THEN H=0 :: SUBEXIT

820 CALL MOTION(#26,0,0)

830 CALL SOUND(100,1000,0)

840 CALL DELSPRITE(#26)

850 CALL SPRITE(#26,42,7,R*8-12,C*8-12)

860 CALL MAGNIFY(2)

862 IF P=1 THEN 870

863 RESTORE 770

865 FOR I=1 TO 5 :: READ P$(I):: NEXT I :: P=1

870 E$=P$(INT(R/2)-2):: H=INT(C/2)-6

880 SUBEND

640 SUB WHAT(E$,H)

650 DISPLAY AT(20,4):"EPISTHMH:" :: DISPLAY AT(21,4):"DYSKOLIA:"

660 CALL SPRITE(#26,140,2,32,64)

670 CALL JOYST(1,X,Y)

680 CALL MOTION(#26,05*(Y=+4)-05*(Y=-4),05*(X=-4)-05*(X=+4))

690 CALL KEY(1,RET,STA)

700 IF RET=18 THEN CALL LOC(E$,H)ELSE 670

710 IF H=0 THEN 670 ELSE DISPLAY AT(20,13):E$ :: DISPLAY AT(21,13):STR$(H):: SUB EXIT

720 SUBEND

730 SUB LOC(E$,H)

770 DATA ASTRONOMIA,BIOLOGIA,GEVGRAFIA,FYSIKH,XHMEIA

780 CALL POSITION(#26,Y,X)

790 R=INT((Y+4)/8)+1 :: C=INT((X+4)/8)+1

800 IF (R>15)OR(R<7)OR(C>23)OR(C<15)THEN H=0 :: SUBEXIT

810 IF (C/2=INT(C/2))OR(R/2=INT(R/2))THEN H=0 :: SUBEXIT

820 CALL MOTION(#26,0,0)

830 CALL SOUND(100,1000,0)

840 CALL DELSPRITE(#26)

850 CALL SPRITE(#26,42,7,R*8-12,C*8-12)

860 CALL MAGNIFY(2)

862 IF P=1 THEN 870

863 RESTORE 770

865 FOR I=1 TO 5 :: READ P$(I):: NEXT I :: P=1

870 E$=P$(INT(R/2)-2):: H=INT(C/2)-6

880 SUBEND

890 SUB SCR1

900 DEF CTR$(W$)=SEG$("                ",1,(28-LEN(W$))/2)&W$

910 DISPLAY AT(1,1):CTR$("KOKKINOI GIGANTES")

920 DISPLAY AT(2,1):CTR$("ASPROI NANOI")

930 DISPLAY AT(10,1):CTR$("@ 1983 DIOMHDHS SPINELLHS")

940 DISPLAY AT(23,1):CTR$("PATA ENA KOYMPI")

950 DISPLAY AT(24,1):CTR$("GIA NA ARXISEI")

960 CALL KEY(5,RET,STA):: IF STA=0 THEN 960

970 CALL CLEAR :: CALL SOUND(100,1000,0)

980 SUBEND

990 SUB ACC(N1$,N2$,N3$,N4$)

1000 CALL CLEAR

1010 DISPLAY AT(4,1):"OMADA 1"

1020 ACCEPT AT(5,1)VALIDATE(UALPHA)SIZE(10)BEEP:N1$

1030 ACCEPT AT(6,1)VALIDATE(UALPHA)SIZE(10)BEEP:N2$

1040 DISPLAY AT(8,1):"OMADA 2"

1050 ACCEPT AT(9,1)VALIDATE(UALPHA)SIZE(10)BEEP:N3$

1060 ACCEPT AT(10,1)VALIDATE(UALPHA)SIZE(10)BEEP:N4$

1070 CALL CLEAR

1080 SUBEND

1090 SUB MAIN(N1$,N2$,N3$,N4$,E$,H,W)

1100 CALL CLEAR :: CALL DELSPRITE(ALL):: CALL
CHAR(141,"181818181818181818181818FFFF1818"):: CALL HCHAR(9,1,95,32):: CALL VCHAR(1,15,141,24)

1110 CALL VCHAR(9,15,142)

1120 DISPLAY AT(1,4)SIZE(7):"OMADA 1"

1130 DISPLAY AT(1,19)SIZE(7):"OMADA 2"

1140 DISPLAY AT(3,1)SIZE(2):"1:"

1150 DISPLAY AT(3,3)SIZE(10):N1$

1160 DISPLAY AT(3,16)SIZE(2):"1:"

1170 DISPLAY AT(3,18)SIZE(10):N3$

1180 DISPLAY AT(4,1)SIZE(2):"2:"

1190 DISPLAY AT(4,3)SIZE(10):N2$



Perseverance and discipline
can get you a long way 



Write clear code, even when the environment 
doesn’t make it easy for you







procedure GenerateLabel(var Line : Linetype);

{Will remove the label from the line and add it to the  symbol table}

begin

ConvertUppercase(Line);

If Copy(Line,1,1)<>' ' then {Label exists}

begin

LabelName:=Copy(Copy(Line,1,Pos(' ',Line)-1),1,SymbolLength);

CharacterizeSymbol(LabelName,PC,False,Relocatable,LabelS);

{Labels become valid only after the directive is proved that it does no

change their value i.e. it is not an EQU directive. This is done in the

ObjectProcess procedure}

Line:=Copy(Line,Pos(' ',Line),LineLength);

end

else

LabelName:='$'; {For no label $ is imlied so it is a nice place holder}

While Copy(line,1,1)=' ' do

Line:=Copy(Line,2,LineLength);

end;



Structure your code into small units
Document your code with ample comments



Software development practices

1. Put source code under revision control
2. Perform frequent small commits
3. Follow the language’s style guide
4. Choose precise and consistent identifier names
5. Code in small units
6. Write unit tests
7. Separate concerns in module
8. Don’t repeat yourself
9. Ensure compliance through continuous integration
10.Release your code as open source software



github.com/DSpinellis/CScout



Build systems and tools





Keep in contact with industrial practice





static void check_joints()

{

register i, j ;

double maxx, minx, maxy, miny ;

int p1, p2, p3 ;

double d, dx, dy, dz, a, b, c ;

int surfcount ;

/* zplane is true when the surface contains the z coordinate.

* vert is true when a line from the surface is vertical

*/

int zplane ;

double zmin ;

struct surfacestruc *s ;

for( surfcount = 0 ; surfcount < surfacenum ; surfcount++ ){

s = surfaces[surfcount] ;

/* In partial views eliminated surfaces don't obscure */

if( partial || window )

for( i = 0 ; i < s->anglenum ; i++ )

if( ! (tag[s->joint[i]] & LINE ) )

goto nextsurface ;
[80 more lines]



Assume responsibility for your learning



Fake it till you make it









Use computer tools
to amplify your potential







Publish often, be prepared to fail,
… until you succeed







Partner with an experienced mentor





Document everything you implement





Open Source Software Contributions

• Port Perl to MS-DOS

• Re-implement sed(1) for BSD Unix (now in macOS, FreeBSD)

• Trace tool for MS-DOS

• RCS utility functions

• zopen(3) compression interface

• NetPBM tools

www.spinellis.gr/sw/



Gains

• Fought boredom by working on challenging problems

• Honed coding skills

• Learned how to read/implement standards (POSIX)

• Networking (people)

• Established (a tiny) reputation



Contribute to / initiate
open source software projects











Automate
data collection, analysis, presentation



Prefer building plumbing to porcelain
Write small tools that do one thing well





Play on your strengths











Make the most out of the time you have



github.com/dspinellis/latex-advice

1. Put the document under version control

2. Write readable and maintainable LaTeX 
source code

3. Avoid explicit formatting

4. Automate the management of 
bibliographic references

5. Use symbolic references

6. Automate the document's build

7. Use Continuous Integration

8. Use third-party LaTeX packages

9. Use style files

10. Learn how to set text, mathematics, 
tables, figures,  and floats



% Why obtaining metrics is difficult
Obtaining metrics from large code bodies is difficult
for technical and operational reasons~\cite{Moc09,GS13}.
On the technical side,
code dependencies make it difficult to establish
the full context needed in order to parse and semantically analyse the code.
This is especially true for C code,
where the compilation depends on
system header files,
compiler-defined macros,
search paths, and
compile-time flags passed through the build process~\cite{Spi03r,LKA11,GG12}.
The operational reasons are associated with the required throughput,
though due to the relatively small number of releases we examined,
this was not a major issue in this study.





Create / collect your own data sets













Takeaway?



Be curious, have fun!



Thank you!

dds@aueb.gr

www.spinellis.gr

@CoolSWEng

github.com/dspinellis
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• HF65 instructions: Bruker
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• Sharp PC-1211: Denisfo - Own work CC BY-SA 3.0

• TI-99/4A: Rama & Musée Bolo - Own work CC BY-SA 2.0 fr

• IBM PC: Rama & Musée Bolo - Own work CC BY-SA 2.0 fr

• IBM Portable PC: Hubert Berberich (HubiB) CC BY-SA 3.0
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