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GIT FEATURES

@it e o Version Cortrol sys\’% (ves) -

W stores ol the pro;)e,c;\‘ shdfes  over time.

Git las you create  paralle] dwelopmu‘\' branches
Pt can be ;n‘\‘esrd\u\ later .

This forms a Dicected on/o\:c (ﬂ‘c\p\n (DAG—),
where the vertices are the ‘:ro:)exi\' d’q‘\'esl dso named commls,
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OVR  HMOTWATION
OB')&&EUL : Desiagn  random sene.ftﬁ’osrs U 5mp\\s of commily

wnyt @

2

Benchmarks for

VCS unit 1’05‘\'?1\3 ves 0{3 B
of

vse random sm‘)\\s

——>0 —0—>0
T
o check  program cortectness

void test_remove_last_commit() {
srand(time(NULL));
for (int 1 = 0; 1 < NUM_TESTS; i++) {

GitGraph graphl = create_random_git_graph();
size_t nl = graphl.num_commits;

GitGraph graph2 = remove_last_commit(graphl);
size_t n2 = graph2.num_commits;

assert(nl == n2 + 1);

}



OVR  HMOTWATION
Ob.)&d:l\l& : Design  random se,ne.ro&osrs U 5mp\\s of commily

7 (4

Why? 2

Benchmarks for

VCS onit 1’05‘\':0\3 Vo  olaoritnms
\gort

e-s.

vse random 5ra.‘>\\s

>0 —0—>0

Rasrassion Search  Problem

T

o check program cower;\'/\ess

Find the c.omml\’ ‘\‘V«K\‘
introduces a bos

void test_remove_last_commit() {

srand(time(NULL));

for (int 1 = 0; 1 < NUM_TESTS; i++) {

GitGraph graphl = create_random_git_graph();
size_t nl = graphl.num_commits;

GitGraph graph2 = remove_last_commit(graphl);
size_t n2 = graph2.num_commits;

Analysis of q\sori*\nw\s

SUO\A as
[C. Dorbec Lef.oc‘ ZOL%]

assert(nl == n2 + 1);
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WHICH GRAPHS O GENERATE?

In eIt | every DA . bot many projects
without redvickion Lollow a workflow
Can be 3e.nwo.\'u\

%
N

(v\ 'H/\fs uuorkl \VIA C—OV\SQA@P (4 § QMP\Q uuork-c\ow
bot wfde,\y used in h\dvsh‘y: the fedvre branch  workflow
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. 'mdesme <9 -Pof‘ all vertices
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< (144

00000
There ave |3
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MOST GIT GRAPHS (OOK ALIKE

TReomv\,
h a of size m  taken unl-(‘omly a random ,
+the number of vertices is & +og(n)

and He Pro?or"ion of pea:\‘un (Wo.noke._gz— with
Q_}QXJH)‘ 1 white verfex tends +o 4.

random

of size 100

Proof : Boono\i«s e nomber of of size. m
with verfices

&

s\\ow'ms at o:u\\/ sm‘aks soch that
(4-&)m < s(iz-+6>m

matler.
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RELWRSINE DELOMPOSITION

Decomposition

-; or‘ orqi

Recurrence
%m, = Xm-y, + QZ;‘A( 3 %n\.—\-ﬂ'
where  Ym, k= nomber of with m verhices

of them Beins

Differential Equation for the Gev\e,ﬂxhv\s Fondion

Glag, ) = A + nou GOy u) 4 ’_isf:’;’}_aﬁ:(’b, )
w\\em, G(,bl ).___ ZZ: o m, ’8'»\

~30 %0

> possible fo wrte a fecorsive generafor  from i
bot ¥ is ineficient

- Bolzmann s«mp\?ns 'mposslb\e. (1) swne G(’s ) ) not ao\q\yﬁc_




TRANSFORMING THE EQUATION
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Godon | CLw) = A v g Clysd + 2 T35 )
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GU\QJ‘A'\U% 270%”‘/ %

Fonchion NZEO—

G-y, )

/

not av\q\yﬁc




TRANSFORMING THE EQUATION
RWN‘MQ@ %m, = %m-, + Zl ( B%n\,—l-ﬁl

7

&%@ﬁa\ = 787- f}—g__
Ec‘wc\'iovx Glrg, ) =4 + % G-Ly ) A 7 (’b/ )

Usval 4rick: Borel transform
Ord: . A 9
’ ‘“‘”\/ LY E\& onentia , LY
Gy\wms :»\2:70%M’ % G"E‘""-\'\“‘s n\Z:zo :\ G
Fonction ! Funchion !
(r(’%, \/ ana\\/"((,

not av\q\yﬁc




TRANSFORMING THE EQUATION
RWN‘MQ@ %m, = %m-, + Zl ( B%n\,—l-ﬁl

7

&%@ﬁa\ = 787- f}—g__
Ec‘wc\'iovx Glrg, ) =4 + % G-Ly ) A 7 (’b/ )

Usval 4rick: Borel transform
Ord: . A 9
’ ‘“‘”\/ LY E\& onentia , LY
Gy\wms :»\2:70%M’ % G"E‘""-\'\“‘s n\Z:zo :\ G
Fonction ! Funchion !
(r(’%, \/ ana\\/"((,/

not av\q\yﬁc bt no PMH'\/ e,c\uq'ﬁovx




TRANSFORMING THE EQUATION
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Ord T Brosentid 5
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WHAT S G (%,~)?

Nombers: Gmb (covnts with vespect +o verl.‘cesl )

Gehem{':l\ﬂ Foadtion: Delerential Equaction 5r G

Cn, ) = 2 Gl sy W & e RE
=20 0 A= D

Rest coafficients -
C(’Kl )= A e Ly *(-T*—.)’f* (-."3-1*‘1)’;
+(__._-\— 6_T+§__'_ +___)7b + ...

r~
G s av\a.\\'[\‘l‘o.

14
6
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Nombers: Fm b (covnts with vespect +o verl.‘cesl )
G"“QM'H"“\ Fuadtion: Dilferential Equation bor G
(”(7’61 \'Z Bk oy ?_(I.:.)b’(\;Jr’B’L__,g._?Z/
m =20 ) A—’b &

Rest coafficients -

~ |
G(ag, Y= 4+ T ¥ /.;’bl +(_T+_!)’53‘+ (__!4-3__‘.*__‘.);;/,’

4+ + 6 4 1y + A S‘+." //
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Nombers: Fm b (covnts with vespect +o verl.‘cesl )
G"“QM'\""“\ Fuadtion: Dilferential Equation bor G
(”(7’61 \'Z Bk oy ?_(I.:.)b’(\;Jr’B’L__,g._?Z/
m =20 ) A—’b &

Rest coefficients - ’
6(95, Y= 4+ T ¥ /.;’bl +(_T+_|))f‘ X (-1+31*-1) ;bL‘ /
(2 x6 +§__+__)75?+---/
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WHAT S G (%,~)?

Nombers: Fm b (covnts with vespect +o verl.‘cesl )
G"“QM'\""“\ Fuadtion: Dilferential Equation bor G
(”(7’61 \'Z Bk oy ?_(I.:.)b’(\;Jr’B’L__,g._?Z/
m =20 ) A—’b &

Rest coafficients - ’
6(95, Y= 4+ T ¥ /.;’bl +(_T+_|))f‘ X (-1+31*-1) ;bL‘ /

/
~ * 6 S + Sa /)
G is ana\\[HO- ¥ (_‘- U * E —7.) g ///

///
/ ‘('h\
Theotem é’ Bess:\tl:al
- A-
G(”bl)=(4‘5t> ¥
A =%

How can & be ex?(ot‘(‘eA?
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RANDOM GENERATION?
~""O " Boltemann mocie,\" (upowf\ia\'m ; oro\lmwy n 7b) G

Fix 7 >0 and x>0

We wish to s«mp\e a  whh «a uvbis\n\‘
W to ,,x#\’wﬁ‘“‘m&
zquatl ~
G-, )

(Size is adt ixed)

~ -y
whete  G-(, Y=2a Fmbay =(4_&?__>
m20 A =%

Examples

P(—)=-A ‘P( E :.b—- ‘P( \./)’ﬁf:-) W(Q/_‘/%E’(b:_\

(:(’3, G(rg‘

* e dik & onvergence & G
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CHOOSING- % AND

Proposition

Lk ¥ be a random Sa.mp\e.A with re.s(:ed’ to
the previovs Boltumann model , ondifioned Yo have sze m

E( 8) ~ 42-_?4: ~

\V( 3\\ o BulA-tu) m

(2w’

Uhere g, = VAtbw -l
W

~ -4
Proof :  Trunsfer Theorem Lrom Gln,.) = (4_%1__% ¥

Cov\.se,q'ou\c,e: Given any X € (O/J?:\, and m3 0,

we can fune fo *arge:\’ A
and then 7% to targer size m.
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"t A NICE FORMULA
Pmpo&(‘\.\oﬂ
There is @ BI\S%‘\'Eon -Prom c,ycl«uiums +o
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—_—
cyoles — > free verkices
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} ¢ 7 Sey i
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COI‘O“M‘Y

© e[ (50) e

where %n\, = nomber of counted 57 verbices &
and [] 2 (uns‘.g\oﬁ\) .S"‘cr‘m& number O-C \51' Kind
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rollar ~— b1
IR e BI(00) e
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RANDOM GENERATOR (3'
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