Software Version Control
With
Mercurial and Tortoise Hg

Mark Ciechanowski, P.E., CSDP

IEEE Embedded Systems Workshop
Oakland University

\_)\.:i) October 19, 2013
\J, !
mercurial CSd p

mark.ciechanowski@jieee.org IEEE #40170447




Abstract u\T)
&

« Mercurial and GIT are modern, open source, mercurial

distributed version control systems that have replaced
the older tools such as RCS, CVS, and Subversion.
This talk will cover a short review of last-year's
presentation that introduced Mercurial and good
software practices using configuration management
from swebok.org, and then go on to cover more
advanced scenarios of using CM such as: 1) Merging
of source code from more than one developer, and 2)
Branching for a release and handling bug-fixes in prior
releases. This presentation will also cover how to
recover from common mistakes.
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Revision Control Is...

 Manage changes to:

e source files, make files, tests
* release notes, doc, etc.

e Do not:

» copy and paste files is NOT revision
control!!

» Source Control Is NOT Backup!!!
* Purpose: change history

« small changesets, check-in often
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Importance of Source
Control

RESPONBILIT_Y

* Good Source Control is your
professional responsibility

e Not: mgr, project, program,

e Good practice, just like make, unit testing, bugtracker, lint, etc.

“It is our job as professionals to get better

at what we do.”’
-- Dr. Chris Wagner
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History of Rev Control Systems
+ SCCS (UNIX)

« RCS

* Lock-type concurrency model Sl
« CVS, Visual SourceSafe (VSS) =

» Subversion (SVN)

*Subversion

» ClearCase (IBM/Rational)

 All have client-server repository models
 GIT and Mercurial

Mercurial

 Merge-type concurrency model

e Distributed repository model
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Mercurial

 Modern, distributed revision control system

e Distributed - no central repo v‘%
* Runs on Linux, Windows, Mac OS X u)

. Check-in changesets to entire repository |Mercuria

* not individual files
- (although you can choose which files to save)

* You check-in whole repository changeset
» All subdirectories
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Mercurial L

TortoiseHg

QQQQQQQQQQQQ

 Network ssh built-in, clone across net
» Tortoise Hg is the Windows interface

* Open source (GNU GPL v2)
* wWww.sourceforge.net
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Hg Workbench
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Wiew  Repository  Help

: &l ) o e T ;| w : o
e« 9SS H ﬁDDaUgESE@ﬁJQ
Graph | Rev | Branch | Tags | Description | Authior | Age
o -1+ default * Working Directory 4 Mark Ciechanowski, RE., CSDF  niow
|:||### Filker bexk #33 | ,._'? @ cj Branch: default Copy message - Options Q [ Commit |‘r]
P k-
i | |Filename Type |Size (KB} | aren 1 (Doooooooooan)
7 .hoignore 1]
7 Makefile 2
¥ template,cpp Cpp 1
? kemplate.b h 1
7 kemplate_class.cpp cpp 2
7 kemplate_class.h h 1 £ i

= [& .hoignore (& unversioned?
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nes - 1oronseng wWorkbenc

File  Wiew Repository  Help

Oes A k@Bl "ForddaveVvDA

Garaph | Ry | Branch | Tags | Descripkion | aukhor | fige
O -1+ defaulk Jc Warking Directary H Mark Ciechanowski, PE., CSDP now

|:||### Filker bk 44 | t?* fj Branch: default Copy message *  Options e [ Commit |'-']
Parent: -1 [000000000000)

g | | Filename | Type | Size (KB |

? .hagignore n
¥ Makefile 2

[¥ Edit Ckrl+5hift+E
Qpen Chrl+-Shift+0

£ N}

Copy path + [E] + 4 ‘2; % template.cpp (& wiversionad)
oA wE A
£9 Detect Renames. .. 2 * {Header§ [
w' Ignore... T T T T oo 3
i Delete unversioned, .. ; : fff?f ___________________________________________________
Check 6 %/
Uncheck, 7
g/
9 ¥ Copyright (C) 2012 Mark Ciechanowski, F.E. ALll rights reserved.
10 # The copyright here does not evidence ahy actual or
r 1T |
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= test1 - TortoiseHg Workbench

File  Wiew Repository Help

O ew ol =HE

z'_‘_‘z':' oo oF | &m |£‘@ . KR

Graph Rev | Branch Descripkion Author fge
o -1+  default % Working Directory % Mark Ciechanowski, P.E., CSDP Mo
[=] |### Fileer bewxh #33 | "? @ cj Branch: default Copy message = Options 9 [ Commit |'-']
Parent: -1 (000000000000
“ | Filenarne Type Size (KE) - - i_ - : ) -
2 Makefile = Adding initial wersionzs of template £iles
& template.cpp cpp 1
& kemplake. b 1
& template_class.cpp cpp 2
& template_class.h B 1
* hgignaore 0 {] i ] Il]
Slel 0 0 g Makefile fwas sdech
1 # s
2 # fHeaderj =
FH ———
4 # $Logd
B ——— -
&
7# from http://www.harl.rutgers.edu/ug/make help.html
8 #
9% 1. 3@ iz the name of the file to he made.
0g 2. §7 iz the names of the chanhged dependents. M
< | ! | B
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File  Wiew Repository Help

()| @ » |

§|'1.‘J = 55;‘;3'5 [fm Df Dg

EDQ VR E RSN

Graph | Rewv | Branch | Tags | Descripkion | Author | Age
1] default kip default tip Adding initial versions of template files Mark Ciechanowski, P.E., CSDP 5 seconds
|:|||### Fileer bewxh #33 ” ,j? @ | CJ Branch: default Copy message = Options a [ Commit |'-']
" | | Filename Tope | Size (KE) | Parent: 0 [(7163ed80Z03e) Adding initial versions of template files
[] # hgignore 0 __

£ 111

| + = | L B | d '3 .hgignore {7 wnversionad)
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rﬂi‘. test1 - TortoiseHg Workbench g@1

File Yiew Repository Help
() @« » 9 || = 8 Gl oF é‘:a'i‘. Vi ZVNERCN

Garaph Few Branch Tags | Descripkion aukhar fge
% 0+ default # Warking Directary 4 Mark, Ciechanowski, RE,, CSODP Mo

....................................

1] EdeFauIt Etip default tip Adding initial versions of template files  Mark Ciechanowski, RE., CSDP 25 minutes

Show Al =l Changeset: 0 (7163ed80203e) Adding initial versions of template files
User: Mark Ciechanowski, P.E,, CSDP <markc@dgtech,com:=

A Makefile Date: 2013-10-18 18:21:03 -0400 (25 minutes)

o ternplate.cpp Parent: -1 (00000000000}

5k template.h Tags: tip

=P template_class.cpp Ldding initial wersions of template files

sk template_class.h

Ls |E| # . Makefile (war added?

1# .
2 # SHeaderj

if -————— - - —————_—————— —. —- — — — —

4 # SLogd

B —— e

&

7# from http://www.hsrl.rutgers.edu/uy/make help.html
g #
=4
10 #
11 #
12 #
13 #
14
15 .PHONY: clean
16 .ZUFFIXES: .o .o .C .0 M

4™

£ ] 1] [l]

$@ iz the name of the file to be made.

£? 12 the nawmes of the changed dependents.

§< the name of the related file that caused the action.
§% the prefix shared by target and dependent f£iles.
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Edit Tools Synkax EBuffers “Window Help

AHRE e 006G BRE S54 Ta&S

32
33
34
35
36
37
3s
39
ho
11
h2
43
Ll
45
46
4y
48
h9
5o
51
52
53
54
5%
56
&7
-8
59
60

a
® isr
L7
__interrupt void ISR{void)
1
unsigned int uiFlags;
while{uiFlags = (FLAG
FEo-..

?
INT_REG = CLERAR;

*/
int main{int argc, char =arqu
1

int ret;

ff background loop
while{i1) {
ret = check_s
fé oun
H

return{9);

-
F# end of fFile =/

_REG & mask)) ¢

[1)

tatus();
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o test1 - TortoiseHg Workbench

File  Wiew Repository Help

&% 9l =B 9 o oF| ﬁt|?‘@ CREREN

Graph Rev Branch Tags | Descripkion Author Ane
0+ default  Wiorking Directary Mark Ciechanaowski, RE., CSDP mioA
0 default tip  default tip Adding initial versions of template files  Mark Ciechanowski, P.E., CSDP 28 minutes

(8] | s filter text #a4

* & Flename Type Size (KB
M template,cpp Cpp z

| | 7 .hoignore 0

| | 7 .template.cpp.swp swp 12

| ‘? = () Branch:default Copymessage = Options 9

Parent: 0 (7163ed80Z03e) Adding initial versions of template files

Commit

)

idded beginnings of ISE and a background loop

|i| = 4 . % template.cpp

A [~

+ * isr

+ */

+ interrupt woid ISE(woid]

+1

+ unsigned int uiFlags:

+ while (uiFlags = (FLLG REG & mask)) |

+ i

+ ¥

+ INT REG = CLELAER:

+1}

+

+/* =
B e e

- % main
B e e
w/

int main(int argo, char Yarogvw[])
i

+ int ret;

+

+ A4 hackground loop

+ while (1]

+ ret = check status ()
+ i

+

<

I 111}
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= test1 - TortoiseHg Workbench

File

View  Repository  Help

Olew |

=

0 07 oF | &m |7‘® o, KX

"

Graph Rew Branch

¢

defaulk

1+ defaulk
1
1] defaulk

Tags | Description

7 Working Directory #

Author
Mark Ciechanowski, P.E., CSDP

tip default tip Added beginnings of ISR and a backgroun Mark Ciechanowski, RE., CSDP

Adding inikial versions of template files

Mark Ciechanowski, P.E., CSDP

Age
Mo
2 seconds

31 minutes

)| s Filer et #44

2 -

f) Branch: default Copy message = Cptions 9

+

=

Filename Type

? hgignore
¥ template, cpp.swp swp

Size (KE)

1]
12

[ Commit

[~

Parent: 1 (cSh82e574361) Added beqginnings of ISR and a background loop

+ H & & (1 % .hagignore (i wnversionad)
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= test1 - TortoiseHg Workbench g@ﬂ

Fil=  ‘ew Bepository Help
CJ . » | Q FL = m Iﬁtl lJi B é‘di‘. v @ FHE? DT Qs

Graph Few Branch Tags | Description #uthor Age
1+ defaulk 2 ‘Working Direckory Mark Ciechanowski, P.E., CSDP Tl

....................................

Etip default tip Added beginnings of ISR and a backgroun Mark Ciechanowski, P.E., CSDP 2 seconds

1] default adding initial versions of template files Mark Ciechanawski, P.E., CSDP 31 minukes

Show all =l Changeset: 1 [cShEz2e5743561) Added beginnings of 1SR and a background loop
User: Mark, Ciechanowski, R.E., CSDP <markc@dgtech.com =

temnplate. cpp Date: 2013-10-18 18:52:45 -0400 (6 minutes)

Parent: 0 (7T163ed80203e) Adding initial versions of templake Files

Tags: Lip

Added beginnings of ISR and a background loop

|£l =N .. template.cpp

R -30,12 +30,30 ER ~
ny

PR
+ ¥ i=sr

+ */

+ interrupt woid ISE(woid)

+ unsigned int uifFlags:

+ while (uiFlag=s = (FLAG REG & mask])] |
+ £

+ ¥

+ INT REG = CLEAER:




= web_new - TortoiseHg Workbench

=)

File Wiew Repository  Help
: | 7o I LU 40 I R T @ Q
: c.) - = | fL = 7 0 Oa OF | @b v @ F::;!
araph | Rew Branch Descripkion futhar Age Tags e
37+ default * working Direckory EMark Ciechanowski, RE, now =
37 default default tip changed fyer Mark Ciechanowski, PE. 3 days tip
36 default Subra updates for topics, fiver. published, Mark Ciechanowski, RE. 7 days
35 default added vector logo ko flyer img on web page Mark Ciechanowski, PE. & days
34 default added irmg Mark Ciechanowski, PE. & days
33 default added vector logo Mark Ciechanowski, PE. & days
32 default iZorrection For Salvador Mark Ciechanowski, PE. 9 days
31 default iChanged orange title to "Systems" Mark Ciechanowski, P.E. 9 days
30 default i“hanged to Embedded "Systerns" Mark Ciechanowski, RE. 2 weeks M
[]}| 2 Fileer text ### '@ A cj Branch: default Copy message + Options I;:i [ Commik |v]
# | | Filename ~ | Parent: 37 (11f8bfSefaed) changed flyer
[v] M meetings_archive. html
| | 7 .hgignore
| | 7 email.encoder,src.pl =l Rp—
| | 7 ieee_email_encoderbxt |i| = ¥ % meetings_archive.html
| | 7 ieee_template_flyer_a.doc —
| | 7 ieee_template_flyer_b.doc AR -271,6 +271,21 @R "
¥ ieee_template_Flver_c.doc <
3 . iy =
| | 7 ieee_template_flyer_d.doc . 3
| | 7 images/Embedded_Zystern_‘Workshop-2012-¥3-3,.doc tnbsp:
| | 7 images/Embedded_Svstern_‘Workshop-2012-¥3-4.doc </ px
[ | 7 images/Embedded_Systern_‘Workshop-2012-Y6, doc + <p
| | 7 images/Embedded_System_workshop-2012-v6, pdf M "
£ | . [l] + <table border="0"> M

COutpuk Log

web_newit




Linux Command-Line

* hg init
 hg add

e hg stat
 hg commit
* hg log

* hg clone

* hg branch

* hg update
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hg clone

Mame Twpe
Yiew k
Arrange Icons By g
Refresh
Unda Copy iZkrl4+-2

L= Hg Workbench
-/ TortoiseHg

-

Clone. ..
¥ Create Repository Here
e v O pository Here
Explarer Extension Setkings
Properties o Global Settings

() Update Irans

fgﬁ.ﬁ.hnut TortoiseHg
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hg clone

Clone - EMEEEAW_CHO5\201 31019 _EmbeddedSystemsWorks hopimeitestZ

-,

SOUrCE! E:VEEEYY CHOSY20131019 Embeddedsyvstemsworkshopimeitest]| s [ Browse, ,, ]
Destination: | E:\IEEEYY CHOS120131019_Embeddedsystemsworkshopime!tests | | Browse.. |
opkions

Ha cammand: oworkshopimeltest] EAIEEEYY CHOS\20131019_EmbeddedSystemswWarkshopimelteskz

[ ilone

|

i_lose

mark.ciechanowski@jieee.org IEEE #40170447



| &n test1 - TortoiseHg Workbench = || [E

i File  “iew Repository  Help
€)@ % QL e ele I rak XV ERN

' igraph Few Branch Tags | Descripkion Author fge
1+ default # ‘working Directory # Mark. Ciechanawski, RE., CSDP niow
1 default kip default tip Added beginnings of ISR and a backgroun Mark Ciechanowski, PE., CSDP 2 seconds
1] defaulk &dding initial vwersions of template files Mark, Ciechanawski, P.E., CSDP 31 minutes
| ) e filker test #as '@ - () Branch: default Copy message = Options 9 [ Commit |v]
* | | Flename Type Size (KE) P-Ell:!l'lt: 1 [(cS5h82e574361) Added beginnings of iSF! and a background loop
¢ haignore U test1 - branch operation 2
H * template, cpp.swp swp 12 ‘h P uﬁ

Changes take effect on next commit
) Mo branch changes
(*) Open a new named branch | MY _BR1 B]

[{_ () Close current branch [l]
] e

] (8] 4 ] [ Cancel




= test1 - TortoiseHg Workbench ; |§ |E

1

File

Wiew  Repository  Help

O« » |0

5 = |-
Sl =2

0 7 oa oF| &e ‘£|® L K

araph Rew Branch

¢

1+ default
1
1]

Tags | Description

% Working Direckory #

#uthor fge
Mark Ciechanowski, PE., CS0P ok

default tip default tip Added beginnings of ISR and a backgroun Mark. Ciechanowski, PE., CSDP 2 seconds
default Adding initial versions of template files Mark Ciechanowski, P.E., CSDP 31 minutes
A |### Filker besk A4 | "?;" - fj Mew Branch: MY_BR1 Copy message = Ophions @ [ Commit |v]
" Filerane Type Size (KE] Parent: | 1 (c5bdzZe574361) Added beginnings of ISR and a background loop
7 hgignare 0 creating a new branch
H ¥ .template.cpp.swp swp 1z
73 (T (>

= . [z .hgignore (= unversbned’




(2 test - Tortoketlg Workbench T LOoE

File  ‘Wiew Repository  Help

Olew ok @B"foudavewDA

Graph | Ry | Branch | Tags | Description | Author | fge
2 MY¥_BR.1 kip M¥_ER1 tip creating a new branch Mark. Ciechanowski, P.E., CSDP 2 seconds
1 default default Added beginnings of ISR and a background loop Mark Ciechanowski, R.E., CS0P 17 minutes
0 default Adding initial versions of template files Mark Ciechanowski, P.E., CSDP 49 minutes
DH### Fileer bexk a4 ” ,._-..? - | CJ Mew Branch: MY_BR1 Copw message <  Options @ [ Commit |*-']
Parent: 2z [ZlehSedfa3l? ki branch
= | | Filenanme | Tvpe | Size: (KB | [2leh5edfa 1 creating a new branc

[] 7 .hgignore 1] v

4 1l

| + H | ¥+ & | I_i '3 .hgignore (i wiversioned?
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BEx]

kemplate.cpp

File  “iew Repository Help
1 () & Qi I, = “ o a. of §|;;':=_ V' XV N
Graph Few Branch Tags | Descripkion Authior fge
2+ MY BRI 4 Working Directory 4 Mark. Ciechanowski, R.E., CSDP o
z kip My _ER1 tip creating a new hranch Mark, Ciechanowski, P.E., CSDP 2 seconds
1 . - E Update. .. eqginnings of 15K and & background loop Mark Ciechanowski, P.E., CSDP 17 minukes
1] defaulk ions of template files Mark. Ciechanowski, RE., CSDP 49 minutes
iy, Wisual diff...
4, Diff talacal...
Show &l D Browse ak res, ., -| Changeset: 1 (cSh52e574561) Added beginnings of ISR and a background loop

+ _ User: Mark Ciechanowski, P.E., C3DP <markc@dgtech.com=
J Merge with local.. Date: 2013-10-15 18:52:45 -0400 {18 minutes)
Tag Parent: 0 (7163edd0203e] Adding initial versions of kemplate Files
Child: 2 (2leh5ed4fa3l7) MY _BR1 creating a new branch
0 Bookmark...
Ldded beginnings of ISF and a background loop
i Backout...
Expart: i| B # # . template.cpp
## Copy hash @ -30,12 +30,30 RE [1
*
Modify histary /
i 5
+ * isr 7
+ */f
+ interrupt woid ISE(wvoid) il
+i
+ unsigned int uiFlags:
+ while (uiFlag=s = (FLAG _REG & mask)) {
+ Fi
+ b
+ INT REG = CLELER:
+1}
L (]
< | 1 [l]
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BEx]

File Wiew Repository  Help

5 o |: et B Y v I B v 4

5 c.) - 9 ; |lL = = 0 Oa OF ;‘a:':|~" @ ‘ﬂ.ﬂ @ Q\

Graph Rew Branch Tags | Descripkion author Ane
1+ default # Warking Directary 4 Mark Ciechanowski, P.E., CSDP Mot
2 MY _BR.1 tip MY¥_ER1 tip creating a new branch Mark. Ciechanowski, P.E., CS0P 2 minutes

1 default default Added beginnings of ISR and a background o Mark Ciechanowski, RE., CSDP 19 minutes
1] default #dding initial wersions of template Files Mark Ciechanowski, P.E., CSDP 51 minutes
Show Al =l Changeset: 1 (c5b82e574361) Added beqinnings of ISR and a background loop

template.cpp

User: Mark Ciechanowski, P.E., CSDP <markc@dgtech.com:=
Date: 2013-10-18 18:52:45 -0400 {19 minukes)
Parent: 0 (7163eda0z03e] Adding inikial wersions of kemplate Files

Child: 2 (2lebEedfa3l?] MY _BR1 creating a new branch

Added beginnings of ISR and a background loop

|i| 0 # ¥ . template.cpp

R -30,12 +30,30 ABE [~
w/

i 5

+ * i=sr 3

+ */

+ interrupt woid ISR (void) | i

+1

+ un=signed int uiFlags:

+ while (uiFlag=s = (FLAG _REG & mask]) |

+ i

+ ¥

+ INT REG = CLEAER;

+}

L [ae]

< | 1 (2]




es - 1Orosene wWorkbenc

File  ‘Wew Eepository Help

O e |0 NSE Fcid aveVDR

Graph | Rew | Branch | Tags | Description | author

| Age

2 My_BR1 tip M¥_BR1 tip creating a new branch Mark Ciechanowski, PLE., CSDP 13 hours

1 default default Added beginnings of ISR and a background loMark Ciechanowski, RE., CSDP 13 hiours

0 default Adding initial versions of template files Mark. Ciechanowski, P.E., CSDP 13 hiours
|E||### Filker bexk #44 | ,:-?* Cj Branch: default Copy message - Options @ [ Commit |'r]

Parenkt: 1 EhEZe574361) added beginni F ISR and a b dl

* ||L |Filename |T‘:.-'|:IE |Size (KE) | e [c = : ]d fe fglnzngsn : and a background loop
M template.cpp - 5 adde ¥ an x, ohn default branc
| | 7 .hagignore 1]
| | 7 .template.cpp.swp swp 12

E] 5| ¥ & g % template.cpp

RE -55,6 +535,10 RE
while (1) ¢
ret = check status():
£
ret = process_receive dataf():
£ .
ret = send transmit dataf();

£

+ + + +

return(0) ;
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Eile

Wieww  Repository  Help

() & » | Q

: s =
Sl =

'ﬂ [ﬂm D: [tff- | &0 |7‘ @ "Td KX

Graph Few Branch

3+ defaulk
defaulk
MY _BR1
defaulk
defaulk

o o= L

Tags | Description #uthor

2 Working Directory #

Mark Ciechanowski, P.E., CSDP

tip default tip added Rx and Tx, on default branch Mark Ciechanawski, P.E., CSDP

My _BR1 creating a new branch
Added beqginnings of ISR and a background loop

Adding initial versions of template files

Mark Ciechanowski, P.E., CSDP
Mark Ciechanowski, P.E., CSDP
Mark Ciechanowski, R.E., CSDP

Age

a1

2 seconds
13 hours
13 hours
13 hours

O | Filker text ##4

| ""5‘: - fj Branch: default Copy message ~ Options @

*

=

Filename Type

7 hogignore
¥ kemplate, cppswp swp

Size (KB)

1]
12

Parent: 3 [(111556d39755) added Rx and Tx, on default branch

[

Commik

=)

+ = - % .hgignore (& unversioned?
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=%

File  Miew  Repository  Help
O Olit = 5 ol of ‘ :a':':| V. XVEkEeN
araph Few Branch Tags | Descripkion #uthor fge
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