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'Askhsh 4

EÐnai pollèc forèc qr simo ìtan diaqeirizìmaste meg�louc ìgkouc dedomènwn, pou eÐte prèpei na
fulaqjoÔn k�pou, p.q. se èna dÐsko, eÐte na metaferjoÔn mèsw k�poiac diktuak c teqnologÐac, na
èqoume sumpièsei ta dedomèna aut�, ¸ste na èqoun mikrìtero sunolikì mègejoc. Sth bibliografÐa,
up�rqoun polloÐ algìrijmoi sumpÐeshc dedomènwn. Stic perissìterec peript¸seic, mac endiafèrei o
algìrijmoc sumpÐeshc na eÐnai qwrÐc ap¸leiec (lossless), dhlad  na eÐnai dunatìn me ènan algìrijmo
aposumpÐeshc na anakt soume akrib¸c ta arqik� dedomèna apì th sumpiesmènh morf  touc.

Sthn �skhsh aut  kaleÐsje na ulopoi sete mÐa parallag  tou lossless algorÐjmou sumpÐeshc
LZW (Lempel-Ziv-Welch, apì ta onìmata aut¸n pou ton prìteinan). Prin d¸soume analutik�
tic prodiagrafèc tou progr�mmatoc pou prèpei na ulopoi sete, ac perigr�youme pr¸ta autìn ton
algìrijmo sumpÐeshc.

O algìrijmoc LZW diab�zei thn eÐsodo byte-byte kai dÐnei sthn
èxodo kwdikoÔc pou antistoiqoÔn o kajènac eÐte se èna byte thc ei-
sìdou eÐte se akoloujÐec apì suneqìmena bytes. Gia na mporèsei na
diaqeiristeÐ o algìrijmoc touc kwdikoÔc, sunthreÐ èna lexikì. Arqi-
k�, to lexikì perièqei 257 kwdikoÔc. Oi kwdikoÐ apì to 0 èwc to 255
antistoiqoÔn, o kajènac, sto byte me thn tim  aut . Up�rqei kai ènac
eidikìc kwdikìc, to 256, pou onom�zetai kwdikìc ekkaj�rishc (clear
code), tou opoÐou o rìloc ja gÐnei fanerìc sth sunèqeia. Sto diplanì
sq ma, faÐnetai h morf  tou lexikoÔ me to opoÐo xekin� o algìrijmoc.
Sta arister� eÐnai oi kwdikoÐ kai, dexi�, mèsa ston pÐnaka, faÐnontai ta
bytes sta opoÐa antistoiqeÐ o k�je kwdikìc. Prosoq : To sq ma
den uponoeÐ ìti an k�poioc jèlei na ulopoi sei to lexikì tou algorÐj-
mou sumpÐeshc, prèpei na to k�nei mèsw pÐnaka. Gia thn akrÐbeia,
mÐa tètoia ulopoÐhsh den eÐnai kajìlou kal , giatÐ den dieukolÔnei tic
anazht seic pou ja qreiasteÐ na gÐnoun mèsa sto lexikì.
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AfoÔ to lexikì èqei arqik� 257 kwdikoÔc, qrei�zontai 9 bits gia thn anapar�stash kajenìc apì
autoÔc (dedomènou ìti 28 = 256). Me 9 bits mporoÔme na èqoume sunolik� 29 (= 512) kwdikoÔc.
'Oso o algìrijmoc den qrei�zetai perissìterouc apì 512 kwdikoÔc, sthn èxodì tou bg�zei kwdikoÔc
twn 9 bits. An qreiasteÐ kai 513oc kwdikìc, oi kwdikoÐ apì to shmeÐo autì kai met� ja eÐnai twn 10
bits. Me autì to mègejoc ja bgaÐnoun sthn èxodo ìloi oi kwdikoÐ plèon, akìma kai autoÐ pou ja
touc arkoÔsan 9 bits (autoÐ ja èqoun èna arqikì bit 0). Ta 10 bits eparkoÔn gia kwdikoÔc mèqri
kai to 1024. Apì to 1025 kai met�, jèloume 11 bits. An o algìrijmoc anabajmÐsei to lexikì apì
ta 10 sta 11 bits, kai oi kwdikoÐ sthn èxodo ja bgaÐnoun, apì to shmeÐo autì kai met�, me 11 bits.
OmoÐwc, mporeÐ na gÐnei anab�jmish apì 11 se 12, k.o.k. Sthn parallag  tou algorÐjmou pou ja
ulopoi sete, mporoÔme na èqoume kwdikoÔc mèqri kai maxbits. To maxbits ja eÐnai par�metroc tou
algorÐjmou kai ja mporeÐ na kumaÐnetai apì 9 èwc 16. Epeid  h plhroforÐa aut  qrei�zetai ston
algìrijmo aposumpÐeshc, ta 3 pr¸ta bits sthn èxodo, èstw o arijmìc x (apì 0 èwc 7), ja perièqoun
thn plhroforÐa tou maxbits, to opoÐo ja jewreÐtai ìti eÐnai Ðso me x+ 9.

Ac doÔme t¸ra th leitourgÐa tou algorÐjmou. Diab�zontai apì thn eÐsodo bytes, mèqric ìtou
me to pou ja diabasteÐ èna byte, èstw B, h mèqri stigm c akoloujÐa apì bytes, èstw SB, na mhn
perièqetai sto lexikì, en¸ aut  qwrÐc to teleutaÐo byte, dhlad  h S, na perièqetai. Autì pou k�nei
o algìrijmoc eÐnai na bg�lei sthn èxodo ton kwdikì pou up�rqei sto lexikì gia thn S (me pl joc
bits ìso eÐnai autì pou isqÔei gia ton algìrijmo th stigm  aut ), na b�lei thn SB sto lexikì,
dÐnont�c thc san kwdikì ton pr¸to diajèsimo (pijan¸c na qreiasteÐ kai anab�jmish tou lexikoÔ me



prosj kh enìc bit stouc kwdikoÔc) kai, sth sunèqeia, epanalamb�netai h diadikasÐa me trèqousa
akoloujÐa to B. Se yeudogl¸ssa, ja gr�fame autìn ton algìrijmo wc ex c:

S = di�base byte apì thn eÐsodo
enìsw den ft�same sto tèloc thc eisìdou

B = di�base byte apì thn eÐsodo
an to SB up�rqei sto lexikì, tìte

S = SB
alli¸c

bg�le sthn èxodo ton kwdikì tou S
prìsjese sto lexikì to SB
S = B

bg�le ton kwdikì tou S sthn èxodo

'Ena par�deigma leitourgÐac tou algorÐjmou dÐnetai sth sunèqeia. 'Estw ìti sthn eÐsodo dÐnontai
ta bytes ’A’, ’B’, ’A’, ’B’, ’C’ kai ’\n’. UpenjumÐzetai ìti arqik� to lexikì perièqei touc kwdikoÔc
0 èwc 255, kajènan gia to antÐstoiqo byte, sun ton kwdikì ekkaj�rishc (256).

H eÐsodoc, loipìn, tou algorÐjmou eÐnai h:

’A’ ’B’ ’A’ ’B’ ’C’ ’\n’

01000001 01000010 01000001 01000010 01000011 00001010

JewroÔme ìti èqoume maxbits Ðso me 16, opìte ta trÐa pr¸ta bits sthn èxodo ja eÐnai ta 111.
Arqik� o algìrijmoc diab�zei to ’A’, dhlad  to 01000001, to opoÐo up�rqei sto lexikì me kwdikì

(twn 9 bits) ton 001000001. Met�, diab�zei to ’B’, dhlad  to 01000010. 'Omwc, h akoloujÐa apì
bytes ’A’’B’ den up�rqei sto lexikì. BgaÐnei, loipìn, sthn èxodo o 9-mpitoc kwdikìc tou ’A’

(001000001), mpaÐnei to ’A’’B’ sto lexikì me kwdikì to 257 (se 9 bits 100000001) kai suneqÐzei
o algìrijmìc me trèqon to ’B’. Mèqri stigm c h èxodoc eÐnai:

’A’

111 001000001

Met� to trèqon ’B’, diab�zetai to ’A’. H akoloujÐa ’B’’A’ den perièqetai sto lexikì, �ra
bgaÐnei o 9-mpitoc kwdikìc tou ’B’ sthn èxodo (001000010), mpaÐnei to ’B’’A’ sto lexikì me
kwdikì 258 (se 9 bits 100000010) kai trèqon eÐnai to ’A’. H mèqri stigm c èxodoc:

’A’ ’B’

111 001000001 001000010

Met� to trèqon ’A’, diab�zetai to ’B’. To ’A’’B’ perièqetai sto lexikì, �ra gÐnetai to nèo
trèqon. Diab�zetai to ’C’. H akoloujÐa ’A’’B’’C’ den perièqetai sto lexikì, �ra bgaÐnei sthn
èxodo o 9-mpitoc kwdikìc tou ’A’’B’ (100000001), mpaÐnei to ’A’’B’’C’ sto lexikì me kwdikì 259
(se 9 bits 100000011) kai trèqon eÐnai to ’C’. H mèqri stigm c èxodoc:

’A’ ’B’ ’A’’B’

111 001000001 001000010 100000001

Met� to trèqon ’C’, diab�zetai to ’\n’. To ’C’’\n’ den perièqetai sto lexikì, �ra bgaÐnei o
9-mpitoc kwdikìc tou ’C’ sthn èxodo (001000011), mpaÐnei to ’C’’\n’ sto lexikì me kwdikì 260
(se 9 bits 100000100) kai trèqon eÐnai to ’\n’. Den up�rqei ìmwc �llo byte sthn eÐsodo, opìte
bgaÐnei sthn èxodo kai o 9-mpitoc kwdikìc tou ’\n’ (000001010). Telik�, h èxodoc eÐnai:



’A’ ’B’ ’A’’B’ ’C’ ’\n’

111 001000001 001000010 100000001 001000011 000001010

Sto prohgoÔmeno par�deigma, sthn èxodo bg kan 48 bits, dhlad 
akrib¸c 6 bytes. An o arijmìc twn bits sthn èxodo den eÐnai pol-
lapl�sio tou 8, tìte ja prostejeÐ kai o kat�llhloc arijmìc apì 0,
¸ste na prokÔptei akèraio pl joc apì bytes.

Sto parap�nw par�deigma, pou dìjhke apl¸c gia epÐdeixh thc lei-
tourgÐac tou algorÐjmou, bg kan sthn èxodo 6 bytes, ìsa akrib¸c
eÐqan dojeÐ kai sthn eÐsodo. Dhlad , o algìrijmoc den èkane kamÐa a-
polÔtwc sumpÐesh. EÐnai eunìhto ìmwc, ìti se megalÔterec eisìdouc,
stic opoÐec ja tuqaÐnei pollèc akoloujÐec apì bytes na epanalam-
b�nontai, tìte ja gÐnetai sumpÐesh, giatÐ antÐ gia k�poio, pijan¸c
meg�lo, pl joc bytes thc eisìdou ja bgaÐnei sthn èxodo apl¸c ènac
kwdikìc (twn 16 bits to polÔ).

EpÐshc, sto parap�nw par�deigma, lìgw tou mikroÔ megèjouc thc
eisìdou, den exantl jhkan oi 9-mpitoi kwdikoÐ. An ìmwc qreiazìma-
stan kai ton kwdikì 513, tìte oi kwdikoÐ ja ginìntousan twn 10 bits,
an jèlame kai to 1025, ja phgaÐname sta 11 bits, k.o.k.

Sto diplanì sq ma, faÐnetai h morf  tou lexikoÔ met� thn epexer-
gasÐa apì ton algìrijmo LZW thc eisìdou pou tou dìjhke, dhlad  ta
bytes ’A’, ’B’, ’A’, ’B’, ’C’ kai ’\n’. Prosoq : EpishmaÐnetai
gia mÐa akìma for� ìti h ulopoÐhsh tou lexikoÔ mèsw pÐnaka den eÐnai
h kalÔterh dunat . Qrei�zetai na uiojethjeÐ k�poia dom  dedomènwn
pou na epitaqÔnei tic anazht seic sto lexikì.
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'Oson afor� ton kwdikì ekkaj�rishc, mporeÐ o algìrijmoc na apofasÐsei k�poia stigm  na
arqikopoi sei to lexikì. Autì epitrèpetai na to k�nei ìtan to mègejoc tou lexikoÔ isoÔtai me k�poia
dÔnamh tou 2. Ja arqikopoi sei to lexikì, an dei ìti den petuqaÐnei sumpÐesh. 'Ena krit rio gia na to
apofasÐsei autì eÐnai to ex c. An to apotèlesma thc diaÐreshc tou pl jouc twn bits pou èqei bg�lei
sthn èxodo di� 8, apì thn arq    apì thn teleutaÐa èxodo kwdikoÔ ekkaj�rishc (exairoumènwn twn 3
pr¸twn bits pou kwdikopoioÔn to maxbits   tou kwdikoÔ ekkaj�rishc, antÐstoiqa) eÐnai megalÔtero
apì to pl joc twn bytes pou èqei diab�sei sto Ðdio di�sthma, tìte, ousiastik�, den gÐnetai sumpÐesh,
opìte bg�zei sthn èxodo ton kwdikì ekkaj�rishc (256), me to trèqon pl joc bits, kai epanafèrei
to lexikì sthn kat�stash me touc 9-mpitouc kwdikoÔc apì 0 èwc 256.

Ja prèpei na shmeiwjeÐ ìti o lìgoc pou eÐnai kalì o algìrijmoc na k�nei arqikopoÐhsh tou lexi-
koÔ eÐnai gia tic peript¸seic pou prospajeÐ na sumpièsei k�poia eÐsodo pou eÐnai k�pwc “idiìrrujmh”,
me apotèlesma, antÐ na katafèrei na k�nei sumpÐesh, sthn èxodì tou na bg�zei megalÔtero ìgko
dedomènwn apì autìn pou diab�zei. An sumbaÐnei k�ti tètoio, mporeÐ me mÐa arqikopoÐhsh tou lexikoÔ
k�poia stigm  kai upì thn proôpìjesh ìti h eÐsodoc den ja eÐnai kai sth sunèqeia “idiìrrujmh”,
na katafèrei o algìrijmoc na “anasthjeÐ” kai na epitugq�nei sumpÐesh gia thn eÐsodo pou ja a-
kolouj sei. Me �lla lìgia, h arqikopoÐhsh tou lexikoÔ, mèsw tou kwdikoÔ ekkaj�rishc, den eÐnai
aparaÐthth gia thn orjìthta tou apotelèsmatoc, all� gia thn poiìtht� tou. EÐte k�nei o algì-
rijmoc sumpÐeshc arqikopoÐhsh tou lexikoÔ eÐte ìqi, o antÐstoiqoc algìrijmoc aposumpÐeshc ja
ofeÐlei na par�gei thn arqik  mh sumpiesmènh eÐsodo. Up�rqoun di�forec politikèc arqikopoÐhshc
tou lexikoÔ. Sthn prohgoÔmenh par�grafo perigr�yame mÐa apì thc pijanèc politikèc. MporeÐte
eÐte na thn akolouj sete, eÐte na epilèxete k�poia �llh. An akolouj sete �llh politik , apl� na
prospaj sete na eÐnai apì tic kalèc politikèc, ìpwc aut  pou proteÐnetai. Apl¸c, èqete upìyh sac
ìti stic endeiktikèc ektelèseic pou ja dojoÔn sth sunèqeia, to prìgramma efarmìzei thn politik 
pou perigr�yame. Opìte, mìno an ulopoi sete akrib¸c thn Ðdia, ja mporeÐte na sugkrÐnete ta a-
potelèsmata tou dikoÔ sac progr�mmatoc me aut� pou dÐnontai ed¸ kai na epalhjeÔsete ìti eÐnai



swst�. Se k�je perÐptwsh, p�ntwc, ìpoia politik  arqikopoÐhshc kai an efarmìsete, an to k�nete
swst�, me thn aposumpÐesh, ja prèpei na paÐrnete p�li thn arqik  eÐsodo.

An gr�fame p�li ton algìrijmo sumpÐeshc pou dìjhke nwrÐtera, ¸ste na sumperil�boume kai tic
diadikasÐec anab�jmishc twn kwdik¸n tou lexikoÔ kat� èna bit kai thc arqikopoÐhshc tou lexikoÔ,
ìtan krÐnetai aparaÐthto me b�sh to krit rio pou anafèrjhke, ja to k�name wc ex c:

nbits = 9
S = di�base byte apì thn eÐsodo
enìsw den ft�same sto tèloc thc eisìdou

B = di�base byte apì thn eÐsodo
an to SB up�rqei sto lexikì, tìte

S = SB
alli¸c

bg�le sthn èxodo ton kwdikì tou S me nbits
an to mègejoc tou lexikoÔ isoÔtai me 2nbits

an to nbits eÐnai di�foro tou maxbits
aÔxhse to nbits kat� 1

an den petuqaÐnoume sumpÐesh (me b�sh k�poio krit rio)
bg�le sthn èxodo ton kwdikì ekkaj�rishc
di�graye ìlouc touc kwdikoÔc tou lexikoÔ met� ton 257o
nbits = 9

an to lexikì den eÐnai megèjouc 2maxbits

prìsjese sto lexikì to SB
S = B

bg�le ton kwdikì tou S sthn èxodo

To prìgramma pou ja gr�yete prèpei na uposthrÐzei tic ex c epilogèc:

-i <input file> : H eÐsodoc dÐnetai apì to <input file>. An den dojeÐ h epilog , to prìgramma
diab�zei apì thn prìtuph eÐsodo (stdin).

-o <output file> : H èxodoc bgaÐnei sto <output file>. An den dojeÐ h epilog , to prìgramma
ektup¸nei sthn prìtuph èxodo (stdout).

-b <maxbits> : OrÐzetai o mègistoc arijmìc bits gia touc kwdikoÔc tou lexikoÔ (apì 9 èwc 16).
An den dojeÐ h epilog , h default tim  eÐnai 16.

-p : Ektup¸netai sthn prìtuph èxodo gia diagnwstik� mhnÔmata (stderr) to posostì sumpÐeshc.

-d : GÐnetai aposumpÐesh thc eisìdou (mh sumbat  epilog  me tic -b kai -p). An den dojeÐ h epilog ,
gÐnetai sumpÐesh. Prosoq : H epilog  aut  eÐnai proairetikì na ulopoihjeÐ. An gÐnei, ja
antistoiqeÐ se bonus 50% epiplèon thc mègisthc bajmologÐac thc �skhshc. Shmei¸ste ìti
sthn ekf¸nhsh den sac dÐnetai saf¸c diatupwmènoc o algìrijmoc aposumpÐeshc, all� den
idiaÐtera dÔskolo na sunaqjeÐ autìc apì ton algìrijmo sumpÐeshc pou perigr�fhke analutik�.

'Iswc eÐnai profanèc ìti ja antimetwpÐsete to ex c prìblhma sthn ulopoÐhsh tou algorÐjmou
sumpÐeshc. En¸ sthn èxodo to plèon stoiqei¸dec mègejoc dedomènwn pou mporoÔme na èqoume eÐ-
nai to byte, to prìgramm� sac ja prèpei na “ektup¸nei” bits. Autì mporeÐ na ulopoihjeÐ mèsw
enìc buffer pou ja qrhsimopoieÐtai gia thn èxodo bits kai to opoÐo ja ektup¸netai pragmatik� sthn
èxodo ìtan qrei�zetai. AntÐstoiqh leitourgÐa ja prèpei na gÐnei kai sthn perÐptwsh pou ulopoi-
 sete kai thn proairetik  aposumpÐesh, gia thn an�gnwsh apì thn eÐsodo se epÐpedo bits. Gia



na dieukolunjeÐte, sac parèqetai ètoimh mÐa biblioj kh (se antikeimenik  morf ) gia th diaqeÐri-
sh tou buffer apì bits pou ja qreiasteÐte. MporeÐte na breÐte th biblioj kh aut  k�tw apì to
http://www.di.uoa.gr/~ip/hwfiles/lzw me ìnoma “bit io <arch>.o”, ìpou to <arch> mporeÐ
na eÐnai solaris, linux, windows   macosx, an�loga me to sÔsthma pou sac endiafèrei na doulèye-
te. To arqeÐo epikefalÐdac thc biblioj khc eÐnai to “bit io.h”, sto opoÐo perigr�fontai analutik�
oi prodiagrafèc twn ulopoihmènwn sunart sewn gia th diaqeÐrish tou buffer.

Ja  tan endiafèron kai qr simo na dokim�sete na ulopoi sete thn parap�nw biblioj kh diaqeÐ-
rishc tou buffer se epÐpedo bits, eÐte akrib¸c me tic prodiagrafèc pou perigr�fontai, eÐte se k�poia
parallag  touc kai na qrhsimopoi sete th dik  sac ulopoÐhsh, antÐ gia aut n pou sac dÐnetai.1

Gia dieukìluns  sac ston èlegqo orjìthtac thc ulopoÐhshc tou algorÐjmou sumpÐeshc pou sac
zhteÐtai, sto http://www.di.uoa.gr/~ip/hwfiles/lzw mporeÐte na breÐte se ektelèsimh morf 
mÐa ulopoÐhsh tou zhtoumènou progr�mmatoc (sumperilambanomènhc kai thc epilog c -d), me ìnoma
“lzwzip <arch>”, ìpou to <arch> eÐnai solaris, linux, windows.exe   macosx, an�loga me to
sÔsthma pou sac endiafèrei.2

K�poiec endeiktikèc ektelèseic tou zhtoÔmenou progr�mmatoc (èstw ìti to ektelèsimo onom�zetai
“lzwzip”) faÐnontai sth sunèqeia.3 To prìgramma “bd” pou faÐnetai stic entolèc emfanÐzei sthn
prìtuph èxodo (stdout) se duadik  morf  ta bytes pou dèqetai apì thn prìtuph eÐsodo (stdin), an
klhjeÐ qwrÐc orÐsmata,   apì to arqeÐo pou tou dÐnetai san to monadikì ìrisma kat� thn kl sh
tou. Se k�je gramm  thc exìdou, to “bd” emfanÐzei 8 bytes (to polÔ) se duadik  morf , en¸ sthn
arq  thc opoÐac faÐnetai se dekaexadik  morf  h jèsh tou pr¸tou apì aut�. Kai to prìgramma
autì mporeÐte na to breÐte se ektelèsimh morf  sto http://www.di.uoa.gr/~ip/hwfiles/lzw, me
ìnoma “bd <arch>”, ìpou to <arch> eÐnai solaris, linux, windows.exe   macosx, an�loga me to
sÔsthm� sac. Sthn Ðdia jèsh mporeÐte na breÐte kai ta tuqìn arqeÐa me dedomèna pou qrei�zontai stic
endeiktikèc ektelèseic. Shmei¸ste ìti ta arqeÐa keimènou pou sac diatÐjentai eÐnai se Unix format.
Dhlad , oi allagèc gramm c kwdikopoioÔntai apl¸c me ton qarakt ra ’\012’. An ta arqeÐa aut�
metaferjoÔn se Windows me k�poio prìgramma metafor�c (p.q. WinSCP) se text mode, tìte ta
metaferjènta arqeÐa den ja eÐnai panomoiìtupa me ta arqik�, giatÐ sta Windows oi allagèc gramm c
kwdikopoioÔntai sta arqeÐa keimènou me dÔo qarakt rec, touc ’\015’ kai ’\012’. Autì shmaÐnei
ìti ta apotelèsmata tou progr�mmatoc “lzwzip” sta Windows den ja sumfwnoÔn apìluta me aut�
pou faÐnontai stic endeiktikèc ektelèseic sth sunèqeia.

% ./lzwzip -h

Usage: ./lzwzip [OPTION] ...

Compress or decompress files using LZW algorithm

-h, type this help message

-d, decompress (else execute compress)

-b, set max bits for dictionary codes (for compress)

-p, type compression ratio at standard error (for compress)

1Δεν υπάρχει βαθμολογικό bonus για την υλοποίηση της βιβλιοθήκης, αλλά μόνο το bonus της ικανοποίησης που θα
αισθανθείτε αν γράψετε τη δική σας εκδοχή που να δουλεύει σωστά, κάτι που είναι, ομολογουμένως, αρκετά δύσκολο
για το συγκεκριμένο πρόβλημα!

2Στο εκτελέσιμο πρόγραμμα “lzwzip <arch>” που σας δίνεται έχουν υλοποιηθεί και οι επιλογές “-v” (για να
εκτυπώνεται διαγνωστικό μήνυμα όταν μεταβάλλεται το πλήθος των bits των κωδικών του λεξικού και όταν γίνεται
αρχικοποίησή του), “-n” (για να απενεργοποιείται η δυνατότητα αρχικοποίησης του λεξικού) και “-h” (για μία συνοπτική
εκτύπωση των διαθέσιμων επιλογών του προγράμματος). Τις επιλογές αυτές δεν είναι απαραίτητο να τις υλοποιήσετε
και εσείς στο δικό σας πρόγραμμα.

3Το % που ϕαίνεται στην αρχή κάθε εντολής δεν είναι τμήμα της εντολής. Είναι απλώς το λεγόμενο prompt
του λειτουργικού που ζητά από τον χρήστη να πληκτρολογήσει την εντολή του.



-n, disable clear code (for compress)

-v, type code bit resizes at standard error (for compress)

-i file, give input file (else reads from standard input)

-o file, give output file (else writes at standard output)

%

% echo ABABC

ABABC

% echo ABABC | ./bd

000000: 01000001 01000010 01000001 01000010 01000011 00001010

% echo ABABC | ./lzwzip > ABABC.lzw

% ./bd ABABC.lzw

000000: 11100100 00010010 00010100 00000100 10000110 00001010

% ./lzwzip -d < ABABC.lzw

ABABC

%

% ./lzwzip -p -i KRexcerpt.txt -o Compressed.lzw

Achieved compression of 25.41%

% ls -l KRexcerpt.txt

-rw-r----- 1 ip www 484 Nov 21 17:27 KRexcerpt.txt

% ls -l Compressed.lzw

-rw-r----- 1 ip www 361 Dec 7 19:50 Compressed.lzw

% ./bd Compressed.lzw

000000: 11100100 00110001 00000001 10100100 11100110 00100000 00110000 10001000

000008: 00001100 11100110 01010011 01110001 10010100 11100100 01100001 00110110

000010: 00001011 01001110 00000111 01010011 10010001 11000000 11011110 01110011

000018: 00110010 10001000 00001110 00000111 00100011 01111001 10011110 00011000

000020: 01101101 00110110 10011010 01001101 11000110 01110001 00000001 10110000

000028: 11000011 00100000 00111010 10011000 01100001 00000010 11100001 00000001

000030: 00100100 11101000 00100000 00110100 00011000 01100000 10000110 00100011

000038: 00101100 00100100 01000000 01100011 00110110 01000101 00001100 10100110

000040: 11000011 11001000 00101010 01011110 01110011 00110111 10011000 11001101

000048: 00100110 00010011 10100001 10010100 11001000 00100000 00111011 10011010

000050: 01001110 10000110 10000001 00000101 00100010 00101100 01010101 00100111

000058: 00010010 01001011 00000010 00000011 10011001 11100100 11100111 01000010

000060: 00110110 11010001 01001101 00010000 10111000 10110101 00011110 10001011

000068: 00101111 00010000 00011001 00001100 10100111 01101001 11000001 10111100

000070: 11100001 01000011 00010110 01010100 01100011 11100110 00111000 10110001

000078: 10001000 11011111 01001000 00000101 01010010 11101010 00110101 00111010

000080: 10101100 00010100 11011101 01000100 00110110 11000101 00100101 10000110

000088: 11110011 00110101 00101010 10110001 00010111 10001100 11000110 11001100

000090: 00100110 11011000 00100101 00100010 10000010 00100000 00111001 00011101

000098: 01001101 11000010 00000011 01111110 00100010 10110110 01100001 00111001

0000a0: 01000101 10001110 11100111 00101010 00111101 00001011 00010110 01101110

0000a8: 00000101 00010000 11100101 00100101 01001011 11100100 10001110 01001011

0000b0: 00100111 00110010 11011001 10001101 00000110 11110011 10111101 10000010

0000b8: 00010111 01100110 10000001 10001000 00001101 11010110 11001010 01010001



0000c0: 10100110 10000111 01001010 00110111 11011100 11001111 00111000 10011000

0000c8: 01010110 00100110 11001001 00001100 00111010 01000111 11100100 00110101

0000d0: 00101010 10100001 10010100 11011010 00001010 00110111 10011100 10000100

0000d8: 00000110 11010011 00001001 10001100 11010001 00011111 00110010 10001110

0000e0: 11101110 01110100 01001000 01101101 00100000 11011110 01110101 00110011

0000e8: 11010010 01101011 01110010 11101001 10000100 11001011 00010000 01100011

0000f0: 10000110 10011011 00110101 10010000 01100001 00010110 11100110 11100101

0000f8: 00011000 10001101 01000111 00100011 11010010 00000000 01010110 01101100

000100: 11001111 00100110 10000100 00001000 10000100 00010011 00011110 10101001

000108: 11010110 00101011 00000010 10010110 01111010 11001100 10100110 01100011

000110: 10101001 10110000 01000000 01100110 11011111 01010001 01110010 00111011

000118: 01101001 00000100 11010000 11011110 01101101 00111000 00011010 01111010

000120: 11100011 10010010 00001000 10010010 00101000 10001011 00011010 00010110

000128: 10100000 10110110 11100000 01010011 10110110 11011101 10001110 01101101

000130: 00101010 01011000 11101000 10111101 00001110 10011000 01000000 11110111

000138: 10101000 10000011 00101000 11100010 10010011 00001101 10001001 11001010

000140: 10001010 10011100 00111110 01100011 10100011 01011100 11001000 00101000

000148: 11101000 10110011 10000010 00110101 00111110 11001110 11101010 11111110

000150: 11000000 10100000 01001100 10101011 10000010 00110111 00110110 00000011

000158: 00100000 11010010 00110011 00001100 11001010 11001000 11011100 10010110

000160: 00001100 10001111 11100000 11000010 10001111 10001110 01100001 01110000

000168: 00010100

% ./lzwzip -o OriginalFile -d < Compressed.lzw

% cmp KRexcerpt.txt OriginalFile

%

% ./lzwzip -p < largefile.txt > largefile.txt.lzw

Achieved compression of 63.88%

% ls -l largefile.txt

-rw-r----- 1 ip www 1668340 Nov 25 10:40 largefile.txt

% ls -l largefile.txt.lzw

-rw-r----- 1 ip www 602677 Dec 7 19:45 largefile.txt.lzw

% ./lzwzip -d -i largefile.txt.lzw > newlargefile.txt

% diff largefile.txt newlargefile.txt

% ./lzwzip -v < largefile.txt > temp.lzw

UP (in: 359 bytes, out: 2307 bits)

UP (in: 1385 bytes, out: 7427 bits)

UP (in: 4301 bytes, out: 18691 bits)

UP (in: 10729 bytes, out: 43267 bits)

UP (in: 27148 bytes, out: 96515 bits)

UP (in: 69974 bytes, out: 211203 bits)

UP (in: 154501 bytes, out: 456963 bits)

%

% ./lzwzip -i largefile.txt -b 12 -p -o 12.lzw

Achieved compression of 48.92%

% ls -l 12.lzw

-rw-r----- 1 ip www 852151 Dec 7 20:07 12.lzw

% ./bd 12.lzw | head



000000: 01100100 10010011 01110001 10011000 11011110 01110010 00110110 10011010

000008: 01001111 00000010 00000010 01101001 10010100 11100110 01110011 00110000

000010: 10011001 11100001 01100010 00000011 00001001 10111000 11001000 00100000

000018: 00100001 11000001 00001110 01000110 01010011 00011001 11010000 11010010

000020: 01101111 00110111 00011100 11000101 11000010 00001001 00001100 10001010

000028: 01000100 01010000 00111010 10011000 10001101 10000110 10010011 00011001

000030: 10000110 00110111 00011101 00010000 00010001 00100101 01100110 01010001

000038: 11010000 10000000 10001100 01100101 00110001 00011100 10001110 10100111

000040: 00100011 00001001 11001000 11110010 00100000 00011000 10001110 01100111

000048: 11100000 10100010 10110001 10010100 11100100 01110011 10001110 00011011

% ./bd 12.lzw | tail

0d0068: 10110010 00001100 11100011 01100011 11100111 11110100 01010110 00110110

0d0070: 01111001 01001000 01101101 11011001 01001101 01111001 10100110 11000101

0d0078: 00001001 10101000 10110100 01001001 01110010 00100010 01111011 00000011

0d0080: 10101100 11001000 00100011 10110100 10100011 11111110 01101000 00111000

0d0088: 01101100 10100011 01110011 10001001 01111111 11111111 10011010 01101010

0d0090: 01110110 01010000 00010000 11011010 10100000 01011010 00000110 10000000

0d0098: 01101101 00011100 00100101 11100010 00001110 01011001 10100111 01100101

0d00a0: 10001001 00110000 01000000 11010000 10100111 11000100 10001001 00001010

0d00a8: 00000001 01000000 01011010 00000101 10100000 01011010 00000101 10100000

0d00b0: 01011010 00000101 10100000 01011010 00000101 10100100 01010010

% ./lzwzip -d -i 12.lzw -o Origlarge.txt

% diff largefile.txt Origlarge.txt

%

% ./lzwzip -n -p -v -i evil.txt -o evil_no_clear.lzw

UP (in: 261 bytes, out: 2307 bits)

UP (in: 813 bytes, out: 7427 bits)

UP (in: 1956 bytes, out: 18691 bits)

UP (in: 4543 bytes, out: 43267 bits)

UP (in: 10656 bytes, out: 96515 bits)

UP (in: 24930 bytes, out: 211203 bits)

UP (in: 56809 bytes, out: 456963 bits)

Used additional 87.38%

% ./lzwzip -p -v -i evil.txt -o evil_with_clear.lzw

UP (in: 261 bytes, out: 2307 bits)

CL (in: 261 bytes, out: 2307 bits)

UP (in: 523 bytes, out: 4621 bits)

CL (in: 523 bytes, out: 4621 bits)

UP (in: 781 bytes, out: 6935 bits)

CL (in: 781 bytes, out: 6935 bits)

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

UP (in: 130821 bytes, out: 1166249 bits)

CL (in: 130821 bytes, out: 1166249 bits)

UP (in: 131102 bytes, out: 1168563 bits)

CL (in: 131102 bytes, out: 1168563 bits)

UP (in: 163998 bytes, out: 1170877 bits)

UP (in: 426398 bytes, out: 1175997 bits)

Achieved compression of 85.90%



% ls -l evil*

-rw------- 1 ip www 1048576 Dec 11 12:57 evil.txt

-rw------- 1 ip www 1964853 Dec 12 20:19 evil_no_clear.lzw

-rw------- 1 ip www 147809 Dec 12 20:19 evil_with_clear.lzw

%

Sthn axiolìghsh tou apotelèsmatoc pou ja parad¸sete, ja lhfjeÐ sobar� upìyh an to prì-
gramm� sac eÐnai apodotikì sth sumpÐesh akìma kai polÔ meg�lwn arqeÐwn. Shmei¸ste ìti autì ja
eÐnai dunatìn mìno an organ¸sete to lexikì sac kat�llhla ¸ste oi anazht seic akolouji¸n apì
bytes mèsa s' autì na gÐnontai gr gora. MÐa idèa, ìqi ìmwc h monadik , eÐnai na organ¸sete to
lexikì san èna taxinomhmèno duadikì dèntro.

Jewr¸ntac dedomèno ìti ja qrhsimopoi sete th biblioj kh eisìdou-exìdou “bit io <arch>.o”
se epÐpedo bit pou sac dÐnetai, to prìgramma pou ja gr�yete ja prèpei na eÐnai domhmèno se èna
sÔnolo apì toul�qiston trÐa phgaÐa arqeÐa C (me kat�lhxh .c) kai toul�qiston dÔ-
o arqeÐa epikefalÐdac (me kat�lhxh .h), ektìc apì to arqeÐo epikefalÐdac “bit io.h” thc
biblioj khc. Gia na parad¸sete th doulei� sac, ja prèpei na k�nete ta ex c:

• Topojet ste ìla ta arqeÐa (phgaÐa, arqeÐa epikefalÐdac kai to antikeimenikì arqeÐo thc bi-
blioj khc pou sac dÐnetai ètoimh, an thn qrhsimopoi sate) mèsa s' èna kat�logo pou ja
dhmiourg sete, èstw me ìnoma lzwzip, se k�poio sÔsthma Unix. EpÐshc, topojet ste ston
kat�logo autì kai èna arqeÐo me ìnoma README, sto opoÐo na dÐnete odhgÐec gia th meta-
gl¸ttish twn arqeÐwn kai thn kataskeu  tou telikoÔ ektelèsimou. Proairetik�, mporeÐte na
parad¸sete kai èna arqeÐo Makefile pou na analamb�nei ìlh th diadikasÐa thc kataskeu-
 c tou telikoÔ ektelèsimou mèsw thc entol c “make” (d¸ste “man make” gia perissìterec
leptomèreiec).

• 'Ontac ston kat�logo pou perièqei ton kat�logo lzwzip, dhmiourg ste èna “epipedopoihmèno”
tar arqeÐo (èstw me ìnoma lzwzip.tar) pou perièqei ton kat�logo lzwzip kai ìla tou ta
perieqìmena. Autì gÐnetai me thn entol  “tar cvf lzwzip.tar lzwzip”.4

• Sumpièste to arqeÐo lzwzip.tar, ¸ste na dhmiourghjeÐ to arqeÐo lzwzip.tar.gz. Autì
gÐnetai me thn entol  “gzip lzwzip.tar”.5

• To arqeÐo lzwzip.tar.gz eÐnai pou ja prèpei na upob�lete, me diadikasÐa pou ja anakoinwjeÐ
sÔntoma.

ShmeÐwsh: H �skhsh aut  mporeÐ na paradojeÐ kai apì om�dec twn dÔo atìmwn. Sthn
perÐptwsh aut , ja paradojeÐ mìno apì to èna mèloc thc om�dac, all� mèsa sto arqeÐo README ja
anafèrontai saf¸c ta stoiqeÐa twn dÔo mel¸n. O stìqoc thc diadikasÐac aut c eÐnai na enisqujeÐ h
idèa thc isìtimhc sunergasÐac se mÐa om�da gia thn epÐteuxh enìc stìqou. An ta mèlh thc om�dac
èqoun ulopoi sei diaforetik� tm mata thc �skhshc, ja prèpei sto arqeÐo README na anafèretai
rht� ti èqei ulopoi sei k�je mèloc, ètsi ¸ste sthn proforik  exètash pou ja akolouj sei, na mhn
up�rqei h apaÐthsh na èqei k�poio mèloc thc om�dac pl rh gn¸sh tou p¸c èqoun ulopoihjeÐ ta
tm mata sta opoÐa ekeÐno den èqei emplakeÐ.

4Αν θέλετε να ανακτήσετε την δενδρική δομή που έχει ϕυλαχθεί σ΄ ένα “επιπεδοποιημένο” tar αρχείο file.tar,
αυτό μπορεί να γίνει με την εντολή “tar xvf file.tar”.

5Αν θέλετε να αποσυμπιέσετε ένα αρχείο file.gz που έχει συμπιεσθεί με την εντολή gzip, αυτό μπορεί να γίνει
με την εντολή “gzip -d file.gz”.


