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minigync, tramkdb, tragcan, tragrv, trafixdb - unidirectiona rep ica gynchronization

SYNOPSIS

minisync _-Anftv] .=z n] src dst _paths]
trascan replica _paths ]

tramkdb dbfile replicaname

trasrv =i ifile] =0 option] dbfile root
trafixdb -1

trafixdb _=n] dbfile _outdbfile ]

DESCRIPTION

Tra ig a fie gystem cynchronizer. It he pg to manage the repication of a shared fie gystem on
many hogtg, automatica_y propagating update; when pogcibe. The fie (yctem ig optimistically
replicated: any repica i a_owed to make any change at any time. Changeg are propagated via
pairwice cynchronization between repicag. Incomptib e changeg, ca_ed confictg, are reported to
the ugcer for manua rego ution.

Minisync

Minisync trackg the modification higtory of each fie ag it ig changed and copied from rep.ica to
repica. The repica nameg on the command_ine are executabe fieg, typica_y she ccriptg, that
run trasrv with appropriate argument.. Repica nameg are further deccribed a few paragraphg
ater in thig cection.

The gynchronization of a ging e fie proceedg ag fo owg (thig ig a degcription of the behavior, not
the imp ementation
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If the hictory of the fie on srcig a prefix of or equa to the hictory on dst, then dst
ig up-to-date; do nothing.

2. If the hictory of the fie on dstig a prefix of the higtory of the fie on src, the fie on
srcig propagated to dst.

3. If neither hictory i a prefix of the other, the two fieg have diverged. Report a con-
fict.

Creation or de etion of a fi e i¢ congidered an event in the higtory of a fie. Confict nameg take the
form action/ action, indicating how the higtorieg have diverged; the firct action correspond, to the
fie on src and the cecond action corre;pondg to the fie on dst. Action ig one of update,
create, or delete. For exampe, an update/delete confict indicateg that gince the f.LeS
on src and dst diverged, the fi e on src hag been updated but the fie on dst hag been de eted. Of
cource, thece changeg might have occurred on other rep icag and propagated to src and dst.

Minisync performg a undirectiona ¢ynchronization, propagating update¢ from the rep.ica src to the
rep ica dst. If paths are jpecified, the cynchronization i_imited to fi eq and directorieg in the treeg
rooted at thoge pathg. If no pathig (pecified, the entire rep.ica ig gynchronized.

The optiong are:

—A By defaut, when two identica fie¢ are in confict, the confict iy automatica_y reso ved.
The —A f ag turng thig auto-re¢o ution off.

-n @ nothing. Print what wou d be done.

-f Recove a confictg in favor of the src (from/‘ rep ica.

-t Recove a confictgin favor of the dst (to,‘ rep ica.

-v Verboge; print fie cys;tem operationg ag they are carried out.
-z Set def ate compregcion_eve , from Tt09.

The argumentg src and dst are named by executab eg that egtab ish connectiong to trasrv(8,. If a
rep ica name doeg not begin with ./, ../, or /, it ig prefixed with the path $home/1ib/tra
(on Pan 9/‘ or $HOME/ . tra (on Unix/».
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If the fie $home/lib/tra/minisync.log (on Pan 9 or $HOME/ .tra/minisync.log
(on Unix, eX|StS, minisync appendg a_og of itg actiong to the f_|_e

Tramkdb
Eie higtorieg are kept in an on-dick databace. Tramkdb initiaizeq a new databage. The buk of
the data ig kept in dbfile, which typica_y hag a .tradb uffix. Auxiiary fieg dbfile.redo and
dbfile . redo2 ha d b ock—eve and databagce operation—eve redqo_og.. Each repica hag a name
that ig used in the interna metadata and in the exp anationg of conficts. Thig i the second argu-
ment to tramkdb and gtored in the databage. So that repicag can’t accidenta_y be configured with
identica nameg, the given replicaname i cuffixed with a random 32-bit number.

Trascan
Trascan performg a fie cyctem gcan of the named pathg on replica (an executab e interpreted
exacty ag minisync’s src and dst argumentg, and updateg the databage, but doeg not touch the fie
gystem.

In order to detect updateg re iab y, the databage inc udeg SHA! hagheg of every fie in the fie gy
tem. The firgt fie (yctem ccan for a newy created repica can take a_ong time, ¢ince a_ the data
in the fie gystem mugt be haghed. Trascan ig a ugefu way to initia ize the databage without per-
forming any fie cystem operationg.

Trasrv
Trasrv ig the per-repica gserver to which minisync connectg. It needg to be tad the databage to
uce and the root of the repicated fie cyctem. The —i option ingtructg trasrv to congu t ifile for a
—igt of pathg to incude or excude from repication. In the ifile, b ank_ineg and_ineg beginning

with a gharp (#, are ignored. The other_ineg mugt be of the form verb pattern, where verb ig
include or exclude and pattern ig a she -ctye fie name pattern. To decide whether to
incude a given path, each_ine in the fie ig congu ted in order; the eariect pattern that matcheg
determine¢ whether the path ig incuded. If no pattern matcheg, the path i¢ incuded. If no —i
option ig given, a defautrue setiguged:

# default rule set for trasrv

exclude *.tradb*

exclude minisync.log
If the pattern ig rooted, ag in /a/b, then the pattern muct match the entire path. If the pattern ig
not rooted, a¢ in *.tradb* or a/b, then the pattern need ony match the end of the path.

The —o_f ag enab eg option , which ig an arbitrary ctring. The ca_ection of optiong inc udeg:

setmode
Inc ude fi e mode information in gynchronizationg. Thig cauges changeg to fi e modeg to be
propagated to other rep icag that have enab ed the setmode option.

setuid
Inc ude fi e owner information in gynchronizationg.

setgid
Inc ude fi e group information in gynchronizationg.

setmtime
Inc ude fi e modification time information in gynchronizationg.

mkwriteable
Make read-ony fi eq temporariy writeab e for the purpoge of update propagation. Thig ig
ucefu primariy for propagating RCS fieg.

testdblog
& not fugh the databage to dick when trasrv hag finiched. Thig ig uged to exercige the
redo2 databage operation_og.

Trafixdb
Trafixdb ig the Tra databage equivaent of the Unix utiity fsck: it ¢cang for incongictencieg and
fixeg them, reporting the changeg it makeg. Unike in jome Unix fie gystemg, incongistencieg can
not arige from curprige interruptiong (e.g., ki_ing a running trasrv, Updateg to the databage are
performed atomica_y, (0 the ony cource of incongigtencieg ig programmer error. Trafixdb ig
updated when guch errorg are found and fixed in the actu_a database code. The command
trafixdb -1
digpayg a_igt of errorg that trafixdb can repair, aong with the date the bug wag fixed in the
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Thig examp e demongtrate cetting up repicag and running a simpe gynchronization.
$ cd /tmp
$ mkdir rl r2
$ cat >tl1 <<!
#!/bin/sh
trasrv tl.tradb /tmp/rl
I
$ cat >t2 <<!
#!/bin/sh
trasrv —r t2.tradb /tmp/r2
|
$ chmod +x t1 t2
$ tramkdb tl.tradb repll
$ tramkdb t2.tradb repl2
$ echo hello world >rl/a
$ minisync -v ./tl ./t2
copy /a
$ cat r2/a
hello world
$
A more fu_ featured rep ica might be
g% cat lib/tra/emelie
#!/bin/rc
trasrv —o setmode,setgid /usr/rsc/lib/tra/emelie.tradb /usr/rsc
g%

Notice that fi e on remote machineg may be rep icated by running trasrv on a remote machine in
the she  (cript. For examp e,

g% cat .tra/wally

#!/bin/sh

ssh wally trasrv $HOME/.tra/xxx.tradb $HOME

g%
Thig ig actua_y oversimp_ified; when u¢ing remote connectiong, in order to convince ssh to turn off
Nag e’ a gorithm (which o owg down our RPCg considerab_y/‘, uge

ssh -2 -q —e none -t -t
on Unix or

ssh —Rmp
on Pan 9. Thig hag the (ide effect of cauging ssh to a_ocate a pty for the connection, which
mergeg ctandard output and ¢tandard error. Since trasrv occagiona y writeg important informa-
tion on ctandard error, it ig a good idea to uge the programg stdmerge and stdsplit (see tra—
aux(] 1 to keep them (eparate. A fu_ examp e woud then be:

g% cat .tra/wally

#!/bin/sh

ssh -2 —-q —e none -t -t wally stdmerge trasrv \

$HOME S$HOME/.tra/xxx.tradb | stdsplit

g%
E
cvs —d :pserver:anoncvs@cvs.pdos.lcs.mit.edu:/cvs co tra

TRACES

We are interegted in ca_ecting traceg of cynchronization activity for regearch purpoge;. We wou d
greaty appreciate it if you turn on_ogging (by creating or $home/lib/tra/minisync.log
on Pan 9 or $HOME/ . tra/minisync.log on Unix, and mai ug youtr_og fie occagiona y (for
examp e, when the (ize ctart¢ to bother you, you might mai it and then zero it. P eage compreg,
the_ogg before ¢ending. For exampe:

# plan 9

g% gzip < lib/tra/minisync.log >/tmp/a

g% echo minisync logs | mail —-a /tmp/a tralog@pdos.lcs.mit.edu
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g%

# unix

$ gzip < .tra/minisync.log |
uuencode minisync.log.gz |
mail tralog@pdos.lcs.mit.edu

$

The_og containg the dateg and timeg of your gynchronizationg, the name¢ of the fieg being ¢yn-
chronized, the nameg of the machineg inva ved, and the minisync command_ines. We promige not
to make the_ogg avai ab e to other without firgt appropriate y anonymizing them.
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NAME

stdgp it, stdmerge, tradump, tragcan - auxiiary Tra programg
SYNOPSIS

stdmerge cmd _args] | stdsplit

tradump dbfile

trascan replica _path ]

DESCRIPTION
Thege are auxiiary too ¢ meant to he p in the uge of tra(] ¥

Stdmerge execute¢ the named command, fa ding standard error into ctandard output. Stdsplit
performg the oppogite transformation. Thug,

ssh -t -t stdmerge command | stdsplit
keepg the standard output and error of command (eparate even though SSH hag run it ingide a
PTY, which neceicariy merge¢ the two. Thig (eemingy odd contortion ig usefu for digabing
Nag e’ a gorithm on a TCP connection uging SSH.

Tradump writeg a textua reprecentation of the named dbfile to ctandard output. It ig mainy uge-
fu for debugging.

Trascan connectg to replica and hag it scan itg fie cyctem for changeq.



