
EISAGWGH STON PROGRAMMATISMO (2006-07)

'Askhsh 5

Sta sust mata Unix, oi sundèseic twn diafìrwn qrhst¸n katagr�fontai me arket  leptomèreia.
Me thn entol  “last” mporoÔme na doÔme plhroforÐec gia tic sundèseic twn qrhst¸n, apì tic
pio prìsfatec proc tic paliìterec. Me èna “man last” mporeÐte na deÐte touc di�forouc trìpouc
qr shc thc entol c aut c. SundejeÐte kai se èna sÔsthma Unix kai ektelèste thn entol  “last
-a”. Gia par�deigma, ta pr¸ta apotelèsmata thc entol c aut c s' èna stajmì ergasÐac Sun tou
Tm matoc (p.q. ton pegasus) th stigm  pou gr�fontai autèc oi grammèc eÐnai ta ex c:

% last -a
std04241 pts/10 Wed Dec 13 19:24 still logged in athedsl-128103.otenet.gr
std04241 pts/10 Wed Dec 13 19:17 - 19:22 (00:04) athedsl-128103.otenet.gr
takis pts/7 Wed Dec 13 19:01 still logged in kronos.di.uoa.gr
std03147 pts/5 Wed Dec 13 18:42 still logged in athedsl-157624.otenet.gr
std06168 pts/2 Wed Dec 13 18:34 - 18:43 (00:09) dyn126.kif6.nas.panafonet.gr
std05097 pts/11 Wed Dec 13 18:22 still logged in ppp192-156.adsl.forthnet.gr
std03147 pts/12 Wed Dec 13 17:56 still logged in athedsl-157624.otenet.gr
std05097 pts/11 Wed Dec 13 17:54 - 18:17 (00:23) ppp38-102.adsl.forthnet.gr
stud1308 pts/11 Wed Dec 13 17:50 - 17:54 (00:03) alefantos.di.uoa.gr
std06025 pts/1 Wed Dec 13 17:45 still logged in athedsl-235760.otenet.gr
.......................................................................................

Parathr ste ìti sta apotelèsmata thc entol c “last -a” èqoume mÐa gramm  gia k�je sÔndesh
qr sth, sthn opoÐa perièqontai to ìnoma tou qr sth, to termatikì sÔndes c tou, h hmeromhnÐa kai
¸ra sÔndes c tou, h ¸ra aposÔndes c tou kai o sunolikìc qrìnoc pou  tan sundedemènoc (  h
fr�sh “still logged in”, an den èqei aposundejeÐ akìma) kai, tèloc, h plhroforÐa gia to apì
poÔ sundèjhke o qr sthc autìc.

Sthn �skhsh aut , ja sac zhthjeÐ na gr�yete èna prìgramma C pou na epexerg�zetai me k�poio
trìpo ta apotelèsmata thc entol c “last”, all� gia na mhn periplèxoume �skopa to prìblh-
ma, ja exairèsoume apì thn epexergasÐa k�poiec grammèc. Sugkekrimèna, gia thn �skhsh ja mac
endiafèroun apotelèsmata apì thn entol  “last -a | grep pts/ | grep ’(’”. SugkrÐnete ta
apotelèsmata aut c thc entol c me aut� mÐac apl c “last -a” kai ja deÐte tic diaforèc.

Gr�yte, loipìn, èna prìgramma C (èstw ìti to ektelèsimo pou ja dhmiourghjeÐ onom�zetai
“lastout”), to opoÐo ìtan kaleÐtai qwrÐc orÐsmata sthn gramm  entol c na diab�zei apì thn prìtuph
eÐsodo (stdin) dedomèna ìpwc aut� pou par�gei h entol  “last -a | grep pts/ | grep ’(’” kai
na dhmiourgeÐ èna duadikì dèntro me ta ex c qarakthristik�:

• Se k�je kìmbo tou duadikoÔ dèntrou na eÐnai kataqwrhmènec oi plhroforÐec gia tic sundèseic
enìc qr sth, me b�sh ta dedomèna eisìdou, dhlad  to ìnom� tou, to pl joc twn sundèse¸n
tou, o sunolikìc qrìnoc gia ìlec tic sundèseic tou kai mÐa lÐsta me plhroforÐec gia tic
sundèseic tou.

• To dèntro na eÐnai taxinomhmèno me b�sh to ìnoma qr sth (alfabhtik  seir�).

• To pl joc twn sundèsewn tou qr sth tautÐzetai me to pl joc twn gramm¸n sthn eÐsodo pou
ton aforoÔn.

• O sunolikìc qrìnoc sÔndeshc k�je qr sth na prokÔptei apì to �jroisma twn qrìnwn sÔnde-
shc pou brÐskontai metaxÔ twn parenjèsewn stic grammèc apì thn eÐsodo pou aforoÔn autìn



ton qr sth. Anaferìmaste sthn proteleutaÐa st lh thc eisìdou, ìpou metaxÔ twn parenjè-
sewn o qrìnoc sÔndeshc dÐnetai san hh:mm, dhlad  hh ¸rec kai mm lept�,   akìma kai san
d+hh:mm, ìpou ed¸ to d eÐnai pl joc hmer¸n (ìqi kat' an�gkh monoy fio).

• K�je kìmboc thc lÐstac twn sundèsewn tou qr sth na antistoiqeÐ se mÐa gramm  apì thn
eÐsodo pou afor� autìn tìn qr sth. Ston kìmbo na kataqwroÔntai h hmeromhnÐa kai ¸ra pou
sundèjhke o qr sthc, pìso qrìno  tan sundedemènoc, se lept�, kai apì poÔ sundèjhke.

AfoÔ to prìgramma “lastout” dhmiourg sei to duadikì dèntro, na ektup¸sei sthn prìtuph
èxodo (stdout) tic plhroforÐec pou èqoun kataqwrhjeÐ s' autì, me alfabhtik  seir� twn onom�twn
qrhst¸n, fusik�, all� kai di�fora statistik� stoiqeÐa, ìpwc aut� pou faÐnontai sthn endeiktik 
ektèlesh pou akoloujeÐ.

% last -a | grep pts/ | grep ’(’ | head > lastout-pegasus.txt
% cat lastout-pegasus.txt
std04241 pts/10 Wed Dec 13 19:17 - 19:22 (00:04) athedsl-128103.otenet.gr
std06168 pts/2 Wed Dec 13 18:34 - 18:43 (00:09) dyn126.kif6.nas.panafonet.gr
std05097 pts/11 Wed Dec 13 17:54 - 18:17 (00:23) ppp38-102.adsl.forthnet.gr
stud1308 pts/11 Wed Dec 13 17:50 - 17:54 (00:03) alefantos.di.uoa.gr
std05041 pts/10 Wed Dec 13 17:37 - 18:43 (01:06) ppp37-148dynamic.athens.acn.gr
std06207 pts/6 Wed Dec 13 17:24 - 17:26 (00:01) ip-83-212-217-55.adsl.aueb.gr
std06207 pts/6 Wed Dec 13 17:24 - 17:24 (00:00) ip-83-212-217-55.adsl.aueb.gr
std06088 pts/1 Wed Dec 13 17:18 - 17:41 (00:22) athedsl-82021.otenet.gr
std05049 pts/2 Wed Dec 13 17:08 - 18:23 (01:14) 87.239.238.54
std05041 pts/6 Wed Dec 13 17:02 - 17:11 (00:09) ppp35-7dynamic.athens.acn.gr
% ./lastout < lastout-pegasus.txt
std04241 - 1 connection(s) - 4 minute(s) total connection time

Dec 13 19:17 - 4 - athedsl-128103.otenet.gr
std05041 - 2 connection(s) - 75 minute(s) total connection time

Dec 13 17:37 - 66 - ppp37-148dynamic.athens.acn.gr
Dec 13 17:02 - 9 - ppp35-7dynamic.athens.acn.gr

std05049 - 1 connection(s) - 74 minute(s) total connection time
Dec 13 17:08 - 74 - 87.239.238.54

std05097 - 1 connection(s) - 23 minute(s) total connection time
Dec 13 17:54 - 23 - ppp38-102.adsl.forthnet.gr

std06088 - 1 connection(s) - 22 minute(s) total connection time
Dec 13 17:18 - 22 - athedsl-82021.otenet.gr

std06168 - 1 connection(s) - 9 minute(s) total connection time
Dec 13 18:34 - 9 - dyn126.kif6.nas.panafonet.gr

std06207 - 2 connection(s) - 1 minute(s) total connection time
Dec 13 17:24 - 1 - ip-83-212-217-55.adsl.aueb.gr
Dec 13 17:24 - 0 - ip-83-212-217-55.adsl.aueb.gr

stud1308 - 1 connection(s) - 3 minute(s) total connection time
Dec 13 17:50 - 3 - alefantos.di.uoa.gr

Total number of users is: 8
Total number of connections is: 10
Average: 1.25 connections/user
%

To prìgramma “lastout”, ektìc apì to na diab�zei ta dedomèna tou apì thn prìtuph eÐsodo,
na èqei kai th dunatìthta ìtan kaleÐtai sthn gramm  entol c me thn epilog  -itf <txtfile>, na



diab�zei to arqeÐo <txtfile> antÐ gia thn prìtuph eÐsodo, all�, kat� ta �lla, na sumperifèretai
me ton Ðdio trìpo.

An to prìgramma “lastout” klhjeÐ me thn epilog  -obf <binfile>, na dhmiourgeÐ to duadi-
kì arqeÐo <binfile>, sto opoÐo na kataqwreÐ kat� seir� eggrafèc twn 16 bytes, mÐa gia k�je
qr sth pou emfanÐsthkan sundèseic tou sta dedomèna eisìdou, me alfabhtik  seir� twn onom�twn
qrhst¸n. K�je eggraf  perièqei to ìnoma qr sth, pou kataqwreÐtai sta pr¸ta 10 bytes apì ta
16 thc eggraf c, to pl joc twn sundèsewn tou qr sth, pou kataqwreÐtai san duadikìc arijmìc
sta epìmena 2 bytes kai to sunolikì qrìno sÔndeshc tou qr sth, pou kataqwreÐtai san duadikìc
arijmìc sta teleutaÐa 4 bytes apì ta 16 thc eggraf c. Ta bytes pou den ja qrhsimopoihjoÔn sto
tm ma thc eggraf c pou kataqwreÐtai to ìnoma tou qr sth na gemÐsoun me ’\0’. Sthn perÐptwsh
pou èqei dojeÐ h epilog  -obf, na mhn ektup¸nontai oi plhroforÐec pou eÐnai kataqwrhmènec sto
sto duadikì dèntro kai ta statistik� stoiqeÐa pou eÐdame prohgoumènwc, dhlad  ìtan eÐqe dojeÐ
mìno h epilog  -itf h kamÐa epilog . Dhlad :1

% ./lastout -itf lastout-pegasus.txt -obf lastout-pegasus1.bin
% od -tu2c lastout-pegasus1.bin
0000000 29556 25648 13362 13361 00000 00001 00000 00004

s t d 0 4 2 4 1 \0 \0 \0 001 \0 \0 \0 004
0000020 29556 25648 13616 13361 00000 00002 00000 00075

s t d 0 5 0 4 1 \0 \0 \0 002 \0 \0 \0 K
0000040 29556 25648 13616 13369 00000 00001 00000 00074

s t d 0 5 0 4 9 \0 \0 \0 001 \0 \0 \0 J
0000060 29556 25648 13616 14647 00000 00001 00000 00023

s t d 0 5 0 9 7 \0 \0 \0 001 \0 \0 \0 027
0000100 29556 25648 13872 14392 00000 00001 00000 00022

s t d 0 6 0 8 8 \0 \0 \0 001 \0 \0 \0 026
0000120 29556 25648 13873 13880 00000 00001 00000 00009

s t d 0 6 1 6 8 \0 \0 \0 001 \0 \0 \0 \t
0000140 29556 25648 13874 12343 00000 00002 00000 00001

s t d 0 6 2 0 7 \0 \0 \0 002 \0 \0 \0 001
0000160 29556 30052 12595 12344 00000 00001 00000 00003

s t u d 1 3 0 8 \0 \0 \0 001 \0 \0 \0 003
0000200
%

To prìgramma “lastout” na èqei th dunatìthta na klhjeÐ kai me thn epilog  -ibf <binfile>,
opìte s' aut  thn perÐptwsh na diab�zei to duadikì arqeÐo <binfile> pou perièqei eggrafèc qrh-
st¸n (ìnoma qr sth, pl joc sundèsewn kai sunolikìc qrìnoc sÔndeshc). Tètoia arqeÐa mporoÔn
na dhmiourghjoÔn me thn epilog  -obf pou perigr�fhke prohgoumènwc. Kat� thn an�gnwsh tou
arqeÐou, to prìgramm� sac na eis�gei tic plhroforÐec twn eggraf¸n pou diab�zei s' èna taxinomhmè-
no duadikì dèntro me di�taxh taxinìmhshc sÔmfwna me to sunolikì qrìno sÔndeshc. Sto tèloc na
ektup¸nei sthn prìtuph èxodo tic plhroforÐec pou èqoun kataqwrhjeÐ stouc kìmbouc tou dèntrou,
me aÔxousa seir� twn sunolik¸n qrìnwn sÔndeshc, fusik�. Par�deigma:

% ./lastout -ibf lastout-pegasus1.bin
std06207 - 2 connection(s) - 1 minute(s) (0+00:01)
stud1308 - 1 connection(s) - 3 minute(s) (0+00:03)
std04241 - 1 connection(s) - 4 minute(s) (0+00:04)
std06168 - 1 connection(s) - 9 minute(s) (0+00:09)

1Me thn entol  “od” mporoÔme na doÔme to “eswterikì” enìc duadikoÔ arqeÐou. D¸ste “man od” gia perissìterec
plhroforÐec.



std06088 - 1 connection(s) - 22 minute(s) (0+00:22)
std05097 - 1 connection(s) - 23 minute(s) (0+00:23)
std05049 - 1 connection(s) - 74 minute(s) (0+01:14)
std05041 - 2 connection(s) - 75 minute(s) (0+01:15)
%

Oi epilogèc -ibf kai -obf mporoÔn na sunduasjoÔn se mÐa ektèlesh, opìte ètsi mporeÐ na
diabasteÐ èna duadikì arqeÐo me alfabhtik  seir� eggraf¸n wc proc ta onìmata qrhst¸n kai na
grafeÐ èna �llo me seir� sunolik¸n qrìnwn sÔndeshc. Sthn perÐptwsh aut , na mhn ektup¸netai
sthn prìtuph èxodo k�ti. Dhlad :

% ./lastout -ibf lastout-pegasus1.bin -obf lastout-pegasus2.bin
% od -tu2c lastout-pegasus2.bin
0000000 29556 25648 13874 12343 00000 00002 00000 00001

s t d 0 6 2 0 7 \0 \0 \0 002 \0 \0 \0 001
0000020 29556 30052 12595 12344 00000 00001 00000 00003

s t u d 1 3 0 8 \0 \0 \0 001 \0 \0 \0 003
0000040 29556 25648 13362 13361 00000 00001 00000 00004

s t d 0 4 2 4 1 \0 \0 \0 001 \0 \0 \0 004
0000060 29556 25648 13873 13880 00000 00001 00000 00009

s t d 0 6 1 6 8 \0 \0 \0 001 \0 \0 \0 \t
0000100 29556 25648 13872 14392 00000 00001 00000 00022

s t d 0 6 0 8 8 \0 \0 \0 001 \0 \0 \0 026
0000120 29556 25648 13616 14647 00000 00001 00000 00023

s t d 0 5 0 9 7 \0 \0 \0 001 \0 \0 \0 027
0000140 29556 25648 13616 13369 00000 00001 00000 00074

s t d 0 5 0 4 9 \0 \0 \0 001 \0 \0 \0 J
0000160 29556 25648 13616 13361 00000 00002 00000 00075

s t d 0 5 0 4 1 \0 \0 \0 002 \0 \0 \0 K
0000200
%

Oi epilogèc -itf kai -ibf eÐnai apokleistikèc metaxÔ touc. Dhlad  den mporoÔn na up�rqoun
kai oi dÔo sthn gramm  entol c. Den eÐnai aparaÐthto na to apagoreÔsete autì. ArkeÐ, an up�rqoun
pollèc emfanÐseic twn epilog¸n aut¸n sthn gramm  entol c, na lamb�netai upìyh mìno h teleutaÐa.

EpÐshc, to prìgramma “lastout” pou ja gr�yete na parèqei th dunatìthta stic epilogèc -itf,
-ibf kai -obf na mporeÐ na dojeÐ san ìnoma arqeÐou to eidikì ìnoma - (èna skèto plhn), opìte
tìte, stic peript¸seic twn epilog¸n -itf kai -ibf, to prìgramma na diab�zei apì thn prìtuph
eÐsodo (stdin), kai sthn perÐptwsh thc epilog c -obf, to prìgramma na gr�fei sthn prìtuph èxodo
(stdout). Me autìn ton trìpo, mporoÔme na k�noume polÔ endiafèrousec ektelèseic, ìpwc:

% ls -l ~iphw/samples/lastout
total 28436
-rw-r--r-- 1 iphw other 9665847 Dec 13 21:28 lastout-gaia.txt
-rw-r--r-- 1 iphw other 2070805 Dec 13 21:26 lastout-heavy.txt
-rw-r--r-- 1 iphw other 48169 Dec 13 21:23 lastout-iokasti.txt
-rw-r--r-- 1 iphw other 2508258 Dec 13 21:27 lastout-kronos.txt
-rw-r--r-- 1 iphw other 186863 Dec 13 21:22 lastout-laios.txt
-rw-r--r-- 1 iphw other 10563 Dec 13 21:24 lastout-linux07.txt
-rw-r--r-- 1 iphw other 849 Dec 13 19:26 lastout-pegasus.txt
-rw-r--r-- 1 iphw other 21860 Dec 13 21:26 lastout-zeus.txt
% cat ~iphw/samples/lastout/*.txt | ./lastout -itf - -obf - | ./lastout -ibf -
...............................................................................



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 dÔo arqeÐa epikefalÐdac (me kat�lhxh
.h). Gia na parad¸sete th doulei� sac, ja prèpei na k�nete ta ex c:

• Topojet ste ìla ta arqeÐa (phgaÐa kai arqeÐa epikefalÐdac) mèsa s' èna kat�logo pou ja
dhmiourg sete, èstw me ìnoma hw5, stouc stajmoÔc ergasÐac Suns tou Tm matoc. EpÐshc,
topojet ste ston kat�logo autì kai èna arqeÐo me ìnoma README, sto opoÐo na dÐnete odhgÐec
gia th metagl¸ttish twn arqeÐwn kai thn kataskeu  tou telikoÔ ektelèsimou.

• 'Ontac ston kat�logo pou perièqei ton kat�logo hw5, dhmiourg ste èna “epipedopoihmèno”
tar arqeÐo (èstw me ìnoma lastout.tar) pou perièqei ton kat�logo hw5 kai ìla tou ta
perieqìmena. Autì gÐnetai me thn entol  “tar cvf lastout.tar hw5”.2

• Sumpièste to arqeÐo lastout.tar, ¸ste na dhmiourghjeÐ to arqeÐo lastout.tar.gz. Autì
gÐnetai me thn entol  “gzip lastout.tar”.3

• To arqeÐo lastout.tar.gz eÐnai pou ja prèpei na upob�lete, me diadikasÐa pou ja anakoi-
nwjeÐ sÔntoma.

ShmeÐwsh: H �skhsh aut  mporeÐ na paradojeÐ kai apì om�dec twn dÔo atìmwn. Sthn perÐ-
ptwsh 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.

2An jèlete na anakt sete thn dendrik  dom  pou èqei fulaqjeÐ s' èna “epipedopoihmèno” tar arqeÐo file.tar,
autì mporeÐ na gÐnei me thn entol  “tar xvf file.tar”.

3An jèlete na aposumpièsete èna arqeÐo file.gz pou èqei sumpiesjeÐ me thn entol  gzip, autì mporeÐ na gÐnei
me thn entol  “gzip -d file.gz”.


