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�¡ê¥ªâ®-®à¨¥â¨à®¢ ®¥ ¯à®£à ¬¬¨à®¢ ¨¥
¨ ï§ëª Smalltalk.

�®â®ª¨ ¨ ä ©«ë.

�®â æ¨ï

�¥â®¤¨ç¥áª ï à §à ¡®âª  ¯®á¢ïé¥  á®¢à¥¬¥®¬ã  ¯à ¢«¥¨î ¢

¯à®£à ¬¬¨à®¢ ¨¨ | ®¡ê¥ªâ®-®à¨¥â¨à®¢ ®© ¬¥â®¤®«®£¨¨ ¯à®-
£à ¬¬¨à®¢ ¨ï ¨ ï§ëªã Smalltalk ¨ ï¢«ï¥âáï ¯à®¤®«¦¥¨¥¬ ¢ëè¥¤-
è¨å à ¥¥ ¬¥â®¤¨ç¥áª¨å à §à ¡®â®ª ¯® ®¡ê¥ªâ®-®à¨¥â¨à®¢ ®¬ã
¯à®£à ¬¬¨à®¢ ¨î ¨ ï§ëªã Smalltalk. � ¤ ®© à ¡®â¥ ®¯¨áë¢ îâ-
áï ¯à®â®ª®«ë ¨ à¥ «¨§ æ¨ï ª« áá  Stream (�®â®ª) ¨ ¥£® ¯®¤ª« áá®¢.
� áá¬ âà¨¢ îâáï ª« ááë, ¯®¤¤¥à¦¨¢ îé¨¥ à ¡®âã á ä ©«®¢®© á¨-
áâ¥¬®© DOS ¨ íªà ®¬. �áî¤ã ¤ «¥¥ ¬ë ¨¬¥¥¬ ¢¢¨¤ã ¨§ à¥ «¨§ -
æ¨î ¢ ï§ëª¥ Smalltalk/V ä¨à¬ë Digitalk (���). �¥, ªâ® ¯à®ç¨â «
 è¨ ¯¥à¢ë¥ ¬¥â®¤¨çª¨ ¯® ®¡é¨¬ ª®æ¥¯æ¨ï¬, á¨â ªá¨áã ï§ëª ,
¨â¥àä¥©áã ¯®«ì§®¢ â¥«ï ¨ ¨¬¥¥â ¢ á¢®¥¬ à á¯®àï¦¥¨¨ ¥£® àãá¨-
ä¨æ¨à®¢ ãî ¢¥àá¨î ¬®£ãâ ¯®«ì§®¢ âìáï ¥©, ¯® å®¤ã çâ¥¨ï á®®â-
®áï  £«¨©áª¨¥  §¢ ¨ï á á®®â¢¥âáâ¢ãîé¨¬¨ àãááª¨¬¨ ¨¬¥ ¬¨.
� ª  ¬ ª ¦¥âáï, ¯®á«¥ ¯¥à¢® ç «ì®£® § ª®¬áâ¢  á ®á®¢ë¬¨
ª®æ¥¯æ¨ï¬¨ ¨ á¨â ªá¨á®¬, ï§ëª®¢ë© ¡ àì¥à ã¦¥ ¥ ¢ë£«ï¤¨â ¥-
¯à¥®¤®«¨¬ë¬. � ª ª ¯®ª § «  ¯à ªâ¨ª ,  £«®ï§ëçë© ¢ à¨ â
ï§ëª  ¡®«¥¥ ¤®áâã¯¥, ç¥¬ ¥£® àãá¨ä¨æ¨à®¢  ï ¢¥àá¨ï.

�¥â®¤¨ç¥áª ï à §à ¡®âª  ¯à¥¤ § ç¥  ¤«ï áâã¤¥â®¢ 3{5 ªãà-
á®¢ ¬¥å ¨ª®-¬ â¥¬ â¨ç¥áª®£® ä ªã«ìâ¥â  ¨ á«ãè â¥«¥© ���.

�¥ç â ¥âáï ¢ á®®â¢¥âáâ¢¨¨ á à¥è¥¨¥¬ ª ä¥¤àë ¬ â¥¬ â¨ç¥áª®-
£®   «¨§  �®áâ®¢áª®£® £®áã¤ àáâ¢¥®£® ã¨¢¥àá¨â¥â , ¯à®â®ª®«
ò 7 ®â 30 ¨îï 1997 £®¤ .

� áâ®ïé¨¥ ¬¥â®¤¨ç¥áª¨¥ ãª § ¨ï  ¡à ë ¢ á¨áâ¥¬¥ LaTEX c ¨á¯®«ì§®¢ ¨¥¬
ª¨à¨««¨ç¥áª¨å èà¨äâ®¢ á¥¬¥©áâ¢  LH (¤¨§ ©¥àë �.� ¯ª® ¨ �.�®¤ã«¥¢).

c 1997, �.�. �¨àîâ¥ª®, �.�. � ¢¥«ì¥¢



1 �à®â®ª®« ª« áá  Stream

�« ááë  ¡®à®¢ ®¡¥á¯¥ç¨¢ îâ á¨áâ¥¬ã Smalltalk ®á®¢ë¬¨ áâàãª-
âãà ¬¨ ¤ ëå ¤«ï á®¢¬¥áâ®£® åà ¥¨ï ®¡ê¥ªâ®¢ ª ª ¢ ¥«¨¥©-
ëå â ª ¨ ¢ «¨¥©ëå £àã¯¯ å. �à®â®ª®« íâ¨å ª« áá®¢ ®¡¥á¯¥ç¨-
¢ ¥â ¥¯®áà¥¤áâ¢¥ë© ¤®áâã¯ ª í«¥¬¥â ¬  ¡®à®¢ (¨å åà ¥¨¥ ¨
¢®ááâ ®¢«¥¨¥). �¥à¥§ á®®¡é¥¨ï ¯¥à¥ç¨á«¥¨ï, ¯®¤¤¥à¦¨¢ ¥âáï
¢ë§®¢ ¢á¥å í«¥¬¥â®¢ ¯®-¯®àï¤ªã. �¤ ª®, ¥ ¯®¤¤¥à¦¨¢ ¥âáï ¯à®-
â®ª®«®¬  ¡®à®¢ ®¡à é¥¨¥ ª ¨¤¨¢¨¤ã «ìë¬ í«¥¬¥â ¬, ®¤®¬ã
§  ®¤® ®¡à é¥¨¥.

�á«¨ ¥â «¥£ª® ¢ëç¨á«ï¥¬®£® ¢¥è¥£® ¨¬¥¨ ¤«ï ª ¦¤®£® í«¥-
¬¥â   ¡®à , â® ¥¯à¥àë¢®¥ ¯¥à¥ç¨á«¥¨¥ ¨¤¨¢¨¤ã «ìëå í«¥-
¬¥â®¢ ¥ ¬®¦¥â ¢ë¯®«ïâìáï íää¥ªâ¨¢®. �®íâ®¬ã ®¤¨ ¨§ ¢®§-
¬®¦ëå ¯®¤å®¤®¢ ¯à¨ ¯¥à¥ç¨á«¥¨¨ ¯®¤à §ã¬¥¢ ¥â, çâ®  ¡®à ¥ª®-
â®àë¬ ®¡à §®¬ á ¬ ¯®¬¨â, ª ª®© í«¥¬¥â ¡ë« ¤®áâã¯¥ (¨á¯®«ì§®-
¢ ) ¯®á«¥¤¨¬. �ë  §ë¢ ¥¬ íâ® § ¯®¬¨ ¥¬®¥ ¯®«®¦¥¨¥ ãª § -

â¥«¥¬ ¯®§¨æ¨¨ ¨«¨ ¯®§¨æ¨®ë¬ ãª § â¥«¥¬. �®§¬®¦®áâì à §¤¥-
«ï¥¬®£® ¤®áâã¯  ª ¯®á«¥¤®¢ â¥«ì®áâ¨ í«¥¬¥â®¢, ®¤ ª®, ®§ ç ¥â
çâ® ¥®¡å®¤¨¬® á®§¤ âì ¨ ¯®¤¤¥à¦¨¢ âì ®â¤¥«ìãî, ¢¥èîî ¯ -
¬ïâì ¤«ï ¯®á«¥¤¥£® ¨á¯®«ì§®¢ ®£® í«¥¬¥â .

�« áá Stream ¯à¥¤áâ ¢«ï¥â ¢®§¬®¦®áâì ¯®¤¤¥à¦¨¢ âì ¯®§¨æ¨-
®ë© ãª § â¥«ì   í«¥¬¥âë ¨§  ¡®à  ®¡ê¥ªâ®¢. �ë ¨á¯®«ì§ã¥¬

äà §ã '¯®â®ª  ¤  ¡®à®¬', ¯®¨¬ ï ¯®¤ íâ¨¬ ¤®áâã¯®áâì í«¥¬¥-
â®¢  ¡®à  â ª¨¬ ®¡à §®¬, çâ® ¬®¦® ¯à®¨§¢®¤¨âì ¯¥à¥ç¨á«¥¨¥
¨«¨ á®åà ¥¨¥ ª ¦¤®£® í«¥¬¥â , ®¤®£® §  ®¤® ®¡à é¥¨¥, ¢®§-
¬®¦®, á¬¥è¨¢ ï íâ¨ ®¯¥à æ¨¨. �®§¤ ¢ ï ¥áª®«ìª® ¯®â®ª®¢  ¤
®¤¨¬ ¨ â¥¬ ¦¥  ¡®à®¬, ¢®§¬®¦® ¯®¤¤¥à¦¨¢ âì ¨ ¥áª®«ìª® ¯®-
§¨æ¨®ëå ãª § â¥«¥©.

�áâì ¥áª®«ìª® á¯®á®¡®¢ ¯®¤¤¥à¦¨¢ âì ¯®§¨æ¨®ë© ãª § â¥«ì

¤«ï ¯®â®ª   ¤  ¡®à®¬. � ¬ë© ®¡é¨© ¯®¤å®¤ á®áâ®¨â ¢ ¨á¯®«ì-
§®¢ ¨¨ æ¥«®£® ç¨á«  ª ª ¨¤¥ªá . �â®â ¯®¤å®¤ ¬®¦¥â ¨á¯®«ì-
§®¢ âìáï ¤«ï «î¡®£®  ¡®à , çì¨ í«¥¬¥âë ¨¬¥îâ ¨¤¥ªá. �« áá

IndexedCollectons ¨ ¥£® ¯®¤ª« ááë ®â®áïâáï ª íâ®© ª â¥£®à¨¨ ¨ ¢

®á®¢®¬ â ª¨¥ ¯®â®ª¨ ¨ ¯à¥¤áâ ¢«ï¥âáï ¢ á¨áâ¥¬¥ Smalltalk íª§¥¬-
¯«ïà ¬¨ ¯®¤ª« áá®¢ ª« áá  Stream. �à¨ íâ®¬ ¯®â®ª¨ ¯®¤¤¥à¦¨-
¢ îâ ¯®§¨æ¨®ë© ãª § â¥«ì ª ª ¨¤¥ªá, ª®â®àë© ã¢¥«¨ç¨¢ ¥âáï
ª ¦¤ë© à §, ª®£¤  ¯®â®ª ®¡à é ¥âáï ª í«¥¬¥âã. �â®à®© á¯®á®¡

¯®¤¤¥à¦¨¢ âì ¯®§¨æ¨®ë© ãª § â¥«ì á®áâo¨â ¢ â®¬, çâ®¡ë ¨á¯®«ì-
§®¢ âì £¥¥à â®à ¤«ï ®¡à §®¢ ¨ï ®¡ê¥ªâ®¢. �à¨¬¥à íâ®£® ¢¨¤ 

¯®â®ª  ¢ ï§ëª¥ Smalltalk | ª« áá Random.



1.1 �« áá Stream

.
�¯à¥¤¥«¥¨¥ ª« áá  Stream ¢ á¨áâ¥¬¥ Smalltalk á«¥¤ãîé¥¥

Object subclass: #Stream
instanceVariableNames: 'collection position readLimit '
classVariableNames: ' '
poolDictionaries: 'CharacterConstants '

�« áá Stream|  ¡áâà ªâë© ¯®¤ª« áá ª« áá  Object, ¯®à®¦¤ î-
é¨© á«¥¤ãîéãî ¨¥à àå¨î. � ª áã¯¥àª« áá, ª« áá Stream ®¯à¥¤¥«ï-
¥â ®¡é¨© ¯à®â®ª®« ¤«ï ¯®â®ª   ¤

 ¡®à®¬. ¯à¥¦¤¥ ¢á¥£® ¢ íâ®â ¯à®-
â®ª®« ¢ª«îç îâáï á®®¡é¥¨ï ¤«ï

çâ¥¨ï ¨ § ¯¨á¨ (á®åà ¥¨ï) í«¥-
¬¥â®¢ ¢  ¡®à¥, å®âï ¥ ¢á¥ ¯®¤-
ª« ááë ª« áá  Stream ¬®£ãâ ¯®¤¤¥à-
¦¨¢ âì íâ¨ ¤¢  ¢¨¤  ®¯¥à æ¨©. �

á¨áâ¥¬¥ Smalltalk ª« áá Stream ¨ ¥£®

¯®¤ª« ááë ¨á¯®«ì§ãîâáï ¤«ï ¤®áâã-

Stream
ReadStream

Random
WriteStream

ReadWriteStream
FileStream
TerminalStream

¯  ª ä ©« ¬, ãáâà®©áâ¢ ¬ ¨ ¢ãâà¥¨¬ ®¡ê¥ªâ ¬ ª ª ª ¯®á«¥¤®¢ -
â¥«ì®áâ¨ á¨¬¢®«®¢ ¨«¨ ¤àã£¨å ®¡ê¥ªâ®¢. �à¨ ¯¥à¥¬¥ë¥ íª§¥¬-
¯«ïà , ®¯à¥¤¥«ï¥¬ë¥ ¢ ª« áá¥ Stream ¨¬¥îâ á«¥¤ãîé¨© á¬ëá«

collection | c®¤¥à¦¨â íª§¥¬¯«ïà ª« áá  IndexedCollection,  ¤ ª®â®-
àë¬ ®âªàëâ ¯®â®ª. � ¯à¨¬¥à, ¤«ï ä ©«®¢®£® ¯®â®ª  (íª§¥¬-
¯«ïà  ª« áá  FileStream) íâ  ¯¥à¥¬¥ ï á®¤¥à¦¨â áâà®ªã |
áâà ¨æã ä ©«®¢®£® ¡ãä¥à .

position | c®¤¥à¦¨â æ¥«®¥ ç¨á«®, ¯à¥¤áâ ¢«ïîé¥¥ â¥ªãéãî ¯®§¨-
æ¨î ¯®â®ª .

readLimit | á®¤¥à¦¨â æ¥«®¥ ç¨á«®, ¯à¥¤áâ ¢«ïîé¥¥ â¥ªãé¥¥ ç¨á«®
í«¥¬¥â®¢ ¢ ¯®â®ª¥.

� §¤¥«ï¥¬ë© ª« áá®¬ á«®¢ àì ¯ã«  CharacterConstants ®¯à¥¤¥-
«ï¥â ®¡é¨¥ ¨  ¨¡®«¥¥ ç áâ® ¨á¯®«ì§ã¥¬ë¥ á¨¬¢®«ìë¥ ª®áâ âë

( ¯à¨¬¥à, Space | ¤«ï á¨¬¢®«  ¯à®¡¥« , Lf | ¤«ï á¨¬¢®«  ¯à®-
¯ãáª  áâà®ª¨, Tab | ¤«ï á¨¬¢®«  â ¡ã«ïæ¨¨ ¨ â.¤.)



�ª§¥¬¯«ïàë ª« áá®¢-¯®â®ª®¢ ¬®£ãâ á®§¤ ¢ âìáï ¯®áà¥¤áâ¢®¬ ¯®-
áë«ª¨ ª« ááã á®®¡é¥¨ï on: aCollection, ¢ ª®â®à®¬  à£ã¬¥â aCollec-
tion ï¢«ï¥âáï  ¡®à®¬ ¤®áâã¯ëå á®§¤ ¢ ¥¬®¬ã ¯®â®ªã í«¥¬¥â®¢.
�®, ®¯ïâì ¦¥, ¥ ¢á¥ ª« ááë á®§¤ îâ á¢®¨ íª§¥¬¯«ïàë ¨¬¥® â ª.
�¥ «¨§ æ¨ï á®®â¢¥âáâ¢ãîé¥£® ¬¥â®¤  ª« áá  â ª®¢ 

on: anIndexedCollection
"�®§¢à é ¥â íª§¥¬¯«ïà ª« áá �¯à¨¥¬¨ª  (®¢ë©
¯®â®ª)  ¤  ¡®à®¬ anIndexedCollection."

^ (self new) setCollection: anIndexedCollection;
setLimits

� íâ®¬ ¬¥â®¤¥ ¨á¯®«ì§ãîâáï ¤¢  ç áâëå á®®¡é¥¨ï setCollection:
¨ setLimits, ¯¥à¢®¥ ¨§ ª®â®àëå ãáâ  ¢«¨¢ ¥â ¯¥à¥¬¥ãî íª§¥¬¯«ï-
à  collection à ¢®©  à£ã¬¥âã á®®¡é¥¨ï,   ¢â®à®¥ ¯¥à¥®¯à¥¤¥«ï¥â-
áï ª ¦¤ë¬ ¯®¤ª« áá®¬ ¨ ¨¨æ¨ «¨§¨àãîâ ¢á¥ ®áâ «ìë¥ ¯¥à¥¬¥-
ë¥ á®§¤ ¢ ¥¬®£® íª§¥¬¯«ïà .

�«¥¤ãîé¨© ¯à®â®ª®« á®¤¥à¦¨â ¡ §¨áë¥ á®®¡é¥¨ï çâ¥¨ï ¢

¯®â®ª å, ®á®¢®¥ ¨§ ¨å | next.

Stream instance protocol

next | ¢®§¢à é ¥â á«¥¤ãîé¨© ¤®áâã¯ë© í«¥¬¥â ¨§ ¯à¨¥¬¨ª 

á®®¡é¥¨ï ¨ á¤¢¨£ ¥â ãª § â¥«ì   á«¥¤ãîé¨© ¤®áâã¯ë© í«¥-
¬¥â.

next: anInteger | ¢®§¢à é ¥â á«¥¤ãîé¨¥ anInteger ¤®áâã¯ëå í«¥-
¬¥â®¢ ¨§ ¯à¨¥¬¨ª  á®®¡é¥¨ï; ®¡ëç®, íâ®  ¡®à â®£® ¦¥
á ¬®£® ª« áá , çâ® ¨ â®â, ª®â®àë© ¤®áâã¯¥ ¯®â®ªã-¯à¨¥¬¨ªã,
¨ á¤¢¨£ ¥â ãª § â¥«ì   á«¥¤ãîé¨© ¤®áâã¯ë© í«¥¬¥â.

nextMatchFor: anObject | ç¨â ¥â á«¥¤ãîé¨© í«¥¬¥â ¨§ ¯®â®ª  ¨

®¯à¥¤¥«ï¥â à ¢¥ «¨ ®  à£ã¬¥âã anObject, ¯à¨ íâ®¬ á¤¢¨£ ¥â
ãª § â¥«ì   á«¥¤ãîé¨© ¤®áâã¯ë© í«¥¬¥â.

contents | ¢®§¢à é ¥â ¢á¥ í«¥¬¥âë ¨§  ¡®à , ¤®áâã¯®£® ¯®â®ªã-
¯à¨¥¬¨ªã; ®¡ëç®, íâ®  ¡®à â®£® ¦¥ á ¬®£® ª« áá , çâ® ¨
â®â, ª®â®àë© ¤®áâã¯¥ ¯®â®ªã-¯à¨¥¬¨ªã.



� §¨á®¥ á®®¡é¥¨¥ § ¯¨á¨ | nextPut: anObject. �®£¨¥ á®®¡-
é¥¨ï ¨§ ¯à®â®ª®«®¢ ë ¯¨á¨ ¨ çâ¥¨ï ¨á¯®«ì§ãîâ ¥£® ¢ á¢®¨å à¥ -
«¨§ æ¨ïå.

Stream instance protocol

nextPut: anObject | c®åà ï¥â  à£ã¬¥â anObject, ª ª á«¥¤ãîé¨©
í«¥¬¥â ¤®áâã¯ë© ¯®â®ªã-¯à¨¥¬¨ªã; ¢®§¢à é ¥â anObject.

nextPutAll: aCollection | á®åà ï¥â í«¥¬¥âë ¨§  à£ã¬¥â  aCollec-
tion, ª ª á«¥¤ãîé¨¥ í«¥¬¥âë ¤®áâã¯ë¥ ¯à¨¥¬¨ªã; ¢®§¢à -
é ¥â aCollection.

next: anInteger put: anObject | á®åà ï¥â  à£ã¬¥â anObject, ª ª

á«¥¤ãîé¨© í«¥¬¥â ¤®áâã¯ë© ¯®â®ªã-¯à¨¥¬¨ªã anInteger
à §; ¢®§¢à é ¥â anObject.

�« áá Stream |  ¡áâà ªâë© ª« áá â®«ìª® ¯®â®¬ã, çâ® ® ¥

®¡¥á¯¥ç¨¢ ¥â à¥ «¨§ æ¨î á®®¡é¥¨© next ¨ nextPut: anObject. �¥ -
«¨§ æ¨ï íâ¨å á®®¡é¥¨© ¯à®¨§¢®¤¨âáï ¢ ¥£® ¯®¤ª« áá å. �¥ «¨§ -
æ¨ï ¥ª®â®àëå á®®¡é¥¨©, ¨á¯®«ì§ãîé ï íâ¨ ¥ à¥ «¨§ã¥¬ë¥ ª« á-
á®¬ Stream á®®¡é¥¨ï ¯®çâ¨ ®ç¥¢¨¤ .

next: anInteger
| aStream |

aStream := WriteStream on: (collection species new: anInteger).
anInteger timesRepeat: [aStream nextPut: self next].
^ aStream contents

next: anInteger put: anObject
anInteger timesRepeat: [self nextPut: anObject].
^ anObject

nextMatchFor: anObject
^ (self next) = anObject



�®®¡é¥¨ï çâ¥¨ï ¨ § ¯¨á¨ ®¯à¥¤¥«ïîâ ¬®¦¥â «¨ á«¥¤ãîé¨©

í«¥¬¥â ¡ëâì ¯à®ç¨â  ¨«¨ § ¯¨á  ¨, ¥á«¨ ¥â, á®®¡é îâ ®¡ ®è¨¡-
ª¥. �â®¡ë ®¯à¥¤¥«¨âì ¢®§¬®¦¥ «¨ ¤®áâã¯, ¯à®£à ¬¬¨áâ ¬®¦¥â
¯®á« âì ¯®â®ªã á®®¡é¥¨¥ atEnd. �¥¯à¥àë¢®¥ çâ¥¨¥ í«¥¬¥â®¢,
ª®â®àë¥ ¨á¯®«ì§ãîâáï ª ª  à£ã¬¥âë ¡«®ª , ¬®¦¥â ¡ëâì ¢ë¯®«¥-
® á ¯®¬®éìî á®®¡é¥¨ï do: aBlock, ¯®¤®¡® â®¬ã, ª ª íâ® ¯à®¨á-
å®¤¨«® ¢ ª« áá å  ¡®à®¢.

Stream instance protocol

atEnd | á®®¡é ¥â ¨¬¥¥â «¨ ¯®â®ª-¯à¨¥¬¨ª ¤®áâã¯ ª ª ª®¬ã-«¨¡®
®¡ê¥ªâã.

do: aBlock | ¢ëç¨á«ï¥â ¡«®ª aBlock ¤«ï ª ¦¤®£® ¤®áâã¯®£® í«¥-
¬¥â  ¯®â®ª -¯à¨¥¬¨ª .

�¥ «¨§ æ¨ï á®®¡é¥¨ï ¯¥à¥ç¨á«¥¨ï ®á®¢ë¢ ¥âáï   á®®¡é¥-
¨ïå atEnd ¨ next ¨ à¥ «¨§ã¥âáï â ª:

do: aBlock
[self atEnd] whileFalse: [aBlock value: self next].

� ¦¤ë© ¯®¤ª« áá ª« áá  Stream ¤®«¦¥ ®¯à¥¤¥«ïâì á¢®¨ á®®¡-
é¥¨ï á®§¤ ¨ï íª§¥¬¯«ïà . �â¬¥â¨¬, çâ® ¯®â®ª ¥ ¬®¦¥â á®§¤ -
¢ âìáï ¯à®áâ® ¯®áë«ª®© ª« ááã á®®¡é¥¨ï new, ¯®â®¬ã çâ® ¯®â®ª
¤®«¦¥ ¡ëâì ¯à®¨ä®à¬¨à®¢  ® â®¬, ª ª®©  ¡®à ¥¬ã ¤®áâã¯¥ ¨
ª ª®¢  ç «ìë© ¯®§¨æ¨®ë© ãª § â¥«ì.

�®â ¯à®áâ®© ¯à¨¬¥à. �à¥¤¯®«®¦¨¬, çâ® ¤®áâã¯ë© ¯®â®ªã á

¨¬¥¥¬ accessor  ¡®à| íª§¥¬¯«ïà ª« áá  Array. �ãáâì í«¥¬¥â ¬¨
¬ áá¨¢  ¡ã¤ãâ íª§¥¬¯«ïàë ª« áá  Symbol

Bob Dave Earl Frank Harold Jim Kim Mike Peter Rick Sam Tom.

�,  ª®¥æ, ¯à¥¤¯®«®¦¨¬, çâ® ¯®§¨æ¨®ë© ãª § â¥«ì â ª®¢,
çâ® Bob | á«¥¤ãîé¨© ¤®áâã¯ë© í«¥¬¥â. �®£¤ 

¢ëà ¦¥¨¥ à¥§ã«ìâ â



accessor next Bob
accessor next Dave
accessor nextMatchFor: #Bob false
accessor nextMatchFor: #Frank true
accessor next Haroid
accessor nextPut: #James James
accessor contents (Bob Dave Earl Frank

Harold James Kim Mike
Peter Rick Sam Tom)

accessor nextPutAll:
#(Karl Larry Paul) (Karl Larry Paul)
accessor contents (Bob Dave Earl Frank

Harold James Karl
Larry Paul Rick Sam Tom)

accessor next: 2 put: #John John
accessor contents (Bob Dave Earl Frank

Harold James Karl
Larry Paul John John Tom)

accessor next Tom
accessor atEnd true

�« áá Stream ¯®¤¤¥à¦¨¢ ¥â ¤®¯®«¨â¥«ìë© ¯à®â®ª®« ¤®áâã¯ 

ª í«¥¬¥â ¬  ¡®à  ¨ â¥áâ¨à®¢ ¨ï á®¤¥à¦¨¬®£®  ¡®à . �®ï¢«ï-
¥âáï ¢®§¬®¦®áâì ã¯à ¢«ïâì ¯à®¨§¢®¤¨¬ë¬ ¢ë¡®à®¬.

Stream instance protocol

isEmpty | ¢®§¢à é ¥â true, ¥á«¨  ¡®à, ¤®áâã¯ë© ¯à¨¥¬¨ªã á®-
®¡é¥¨ï ¥ ¨¬¥¥â í«¥¬¥â®¢, ¨ ç¥ ¢®§¢à é ¥â false.

peek | ¢®§¢à é ¥â á«¥¤ãîé¨© í«¥¬¥â  ¡®à  (ª ª ¨ á®®¡é¥¨¥

next), ® ¥ ¨§¬¥ï¥â ¯®§¨æ¨®ë© ãª § â¥«ì (¯®¤á¬ âà¨¢ ¥â
á«¥¤ãîé¨© í«¥¬¥â); ¢®§¢à é ¥â nil, ¥á«¨ ¯®§¨æ¨®ë© ãª -
§ â¥«ì ¢ ª®æ¥ ¯®â®ª .

peekFor: anObject | ®¯à¥¤¥«ï¥â ®â¢¥â ª ª ¨ á®®¡é¥¨¥ peek, ¯à¨
íâ®¬, ¥á«¨ á«¥¤ãîé¨© í«¥¬¥â à ¢¥ anObject, â®£¤  ¯®§¨æ¨-
®ë© ãª § â¥«ì ã¢¥«¨ç¨¢ ¥âáï ¨ ¢®§¢à é ¥âáï true, ¨ ç¥
¢®§¢à é ¥âáï false ¨ ¯®§¨æ¨®ë© ãª § â¥«ì ¥ ¬¥ï¥âáï.



upTo: anObject | ¢®§¢à é ¥â  ¡®à í«¥¬¥â®¢ ¤®áâã¯ëå ¯®â®ªã-
¯à¨¥¬¨ªã,  ç¨ îé¨©áï á® á«¥¤ãîé¥£® ¤®áâã¯®£® í«¥¬¥-
â  ¨ ¤®, ® ¥ ¢ª«îç ï ¥£®, í«¥¬¥â  à ¢®£® anObject, ¥á«¨
¦¥ anObject ®âáãâáâ¢ã¥â ¢  ¡®à¥, â® ¤® ª®æ   ¡®à ; ¯®§¨-
æ¨®ë© ãª § â¥«ì ãáâ  ¢«¨¢ ¥âáï   í«¥¬¥â,  å®¤ïé¨©áï
§  anObject.

�¥ «¨§ æ¨ï íâ¨å á®®¡é¥¨© (ªà®¬¥ ¯¥à¢®£®) ¯à¨¢¥¤¥  ¨¦¥.
�®á«¥¤¥¥ á®®¡é¥¨¥ íâ®£® ¯à®â®ª®«  ¨á¯®«ì§ã¥â ¯à¨¬¨â¨¢ë© ¬¥-
â®¤ á¨áâ¥¬ë.

peek
| anObject |
self atEnd

ifTrue: [^ nil]
ifFalse: [anObject := self next.

self position: self position � 1.
^ anObject]

peekFor: anObject
self atEnd

ifTrue: [^ false]
ifFalse: [anObject = self next

ifTrue: [^ true]
ifFalse:[self position: self position � 1.

^ false]].

upTo: anObject
< primitive : 82 >
^ self

copyFrom: self position + 1
to: ((self skipTo: anObject)

ifTrue: [self position � 1]
ifFalse: [self position])

� ª ª ª íª§¥¬¯«ïàã ª« áá  Stream '¨§¢¥áâ®' ª ª åà ¨âáï ¯®-
§¨æ¨®ë© ãª § â¥«ì, ¯à®â®ª®« íâ®£® ª« áá  ¯®¤¤¥à¦¨¢ ¥â ¯¥à¥-
®¯à¥¤¥«¥¨¥ ¯®§¨æ¨®®£® ãª § â¥«ï, ãáâ ®¢ªã ¯®§¨æ¨®®£® ãª -
§ â¥«ï ¢  ç «®, ¢ ª®¥æ, ¨«¨ ¢ «î¡ãî ¤àã£ãî ¯®§¨æ¨î ¤®áâã¯®£®



 ¡®à .

Stream instance protocol

position | ¢®§¢à é ¥â â¥ªãé¨© ¯®§¨æ¨®ë© ãª § â¥«ì ¯®â®ª -
¯à¨¥¬¨ª .

position: anInteger | ãáâ  ¢«¨¢ ¥â â¥ªãé¨© ¯®§¨æ¨®ë© ãª § -
â¥«ì ¯®â®ª -¯à¨¥¬¨ª  ¤«ï ¢ë§®¢  á«¥¤ãîé¥£® í«¥¬¥â   
¯®§¨æ¨î anInteger. �á«¨  à£ã¬¥â ¢ëå®¤¨â §  ¤®¯ãáâ¨¬ë¥ £à -
¨æë, á®®¡é ¥â ®¡ ®è¨¡ª¥.

reset | ãáâ  ¢«¨¢ ¥â â¥ªãé¨© ¯®§¨æ¨®ë© ãª § â¥«ì ¯®â®ª -
¯à¨¥¬¨ª¥ ¢  ç «®  ¡®à .

setToEnd | ãáâ  ¢«¨¢ ¥â â¥ªãé¨© ¯®§¨æ¨®ë© ãª § â¥«ì ¯à¨¥¬-
¨ª  á®®¡é¥¨ï ¢ ª®¥æ  ¡®à .

skip: anInteger | ãáâ  ¢«¨¢ ¥â â¥ªãé¨© ¯®§¨æ¨®ë© ãª § â¥«ì

¯®â®ª -¯à¨¥¬¨ª¥ ¢ ¯®§¨æ¨î à ¢ãî áã¬¬¥ â¥ªãé¥© ¯®§¨æ¨¨

¨  à£ã¬¥â  anInteger, ¢®§¬®¦® ¯®¤£®ïï à¥§ã«ìâ â â ª, çâ®-
¡ë ®áâ ¢ âìáï ¢ ¤®¯ãáâ¨¬ëå £à ¨æ å.

�¡à â¨â¥ ¢¨¬ ¨¥, çâ® ¯à¨ à¥ «¨§ æ¨¨ íâ¨å á®®¡é¥¨© ¢ ®¤¨å
á«ãç ïå readLimit ( ¯à¨¬¥à, ¢ à¥ «¨§ æ¨¨ á®®¡é¥¨ï position:) |
¯¥à¥¬¥ ï íª§¥¬¯«ïà ,   ¢ ¤àã£¨å ( ¯à¨¬¥à, ¢ à¥ «¨§ æ¨¨ á®®¡-
é¥¨ï setToEnd) | ç áâë© ¬¥â®¤, ª®â®àë© ¢®§¢à é ¥â § ç¥¨¥
íâ®© ¯¥à¥¬¥®© íª§¥¬¯«ïà .

position
^ position

position: anInteger
(0 <= anInteger and: [anInteger <= readLimit])

ifFalse: [^ self error: 'position outside of stream'].
position := anInteger

reset
self position: 0



setToEnd
self position: self readLimit

1.2 �« áá ReadStream

�« áá ReadStream | ª®ªà¥âë© ¯®¤ª« áá ª« áá  Stream, ª®â®àë©
¯à¥¤®áâ ¢«ï¥â ¤®áâã¯ ª í«¥¬¥â ¬  ¡®à  â®«ìª® ¤«ï çâ¥¨ï. �¨-
¦¥ ¯à¨¢¥¤¥ë ¯à¨¬¥àë, ¯®ª §ë¢ îé¨¥ ª ª ¢ íâ®¬ á«ãç ¥ ¨á¯®«ì-
§®¢ âì ¯à®â®ª®«, ¯à¥¤®áâ ¢«ï¥¬ë© ª« áá®¬ Stream ¨  á«¥¤ã¥¬ë©

¢á¥¬¨ ¥£® ¯®¤ª« áá ¬¨. �¯à¥¤¥«¥¨¥ á ¬®£® ª« áá  ReadStream, ª®-
â®à®¥ ¨¦¥ ¯à¨¢¥¤¥® ¯®«®áâìî, ¬ «® çâ® ¤®¡ ¢«ï¥â ®¢®£® ¯®
áà ¢¥¨¥¬ á® á¢®¨¬ áã¯¥àª« áá®¬, ä ªâ¨ç¥áª¨ ¢¯¥à¢ë¥ ®¯à¥¤¥«ïï
á®®¡é¥¨¥ next, ª®â®à®¥ ¥ à¥ «¨§®¢ ® ¢ ª« áá¥ Stream.

Stream subclass: #ReadStream
instanceVariableNames: ''
classVariableNames: ''
poolDictionaries: ''

ReadStream methods

contents
^ collection copyFrom: 1 to: readLimit

next
<primitive: 65>
position < readLimit

ifTrue: [ position := position + 1.
^ collection at: position]

ifFalse: [^ self error: 'read beyond end of stream']

setLimits
"� áâë© ¬¥â®¤ ¨¨æ¨ «¨§ æ¨¨ ¯¥à¥¬¥ëå íª§¥¬¯«ïà ."
position := 0.
readLimit := collection size



�®¥ç®, á®®¡é¥¨ï nextPut:, next:put:, nextPutAll: ¥ ¤®«¦ë

¯®áë« âìáï íª§¥¬¯«ïà ¬ ª« áá  ReadStream, ¯®áª®«ìªã íâ® ¢ë§®¢¥â
â®«ìª® á®®¡é¥¨¥ ®¡ ®è¨¡ª¥. �â ª, ¯ãáâì

accessor := ReadStream on: #(Bob Dave Earl Frank Harold Jim
Kim Mike Peter Rick Sam Tom).

¢ëà ¦¥¨¥ à¥§ã«ìâ â

accessor next Bob
accessor nextMatchFor: #Dave true
accessor peek Earl
accessor next Earl
accessor peekFor: #Frank true
accessor next Haroid
accessor upTo: #Rick (Jim Kim Mike Peter)
accessor position 10
accessor skip: 1 the accessor itself
accessor next Tom
accessor atEnd true
accessor reset the accessor itself

1.3 �« áá WriteStream

�« áá WriteStream | ¯®¤ª« áá Stream, ¯à¥¤®áâ ¢«ïîé¨© ¤®áâã¯ ª
 ¡®àã â®«ìª® ¤«ï § ¯¨á¨ í«¥¬¥â®¢ ¢  ¡®à. �®íâ®¬ã ¢ ®¯à¥¤¥-
«¥¨¨ íâ®£® ª« áá  ¤®¯®«¨â¥«ì® ¢¢®¤¨âáï ¥é¥ ®¤  ¯¥à¥¬¥ ï

íª§¥¬¯«ïà  writeLimit, ª®â®à ï á®¤¥à¦¨â æ¥«®¥ ç¨á«®, ¯à¥¤áâ ¢«ïî-
é¥¥ á®¡®© ¯®á«¥¤îî ¤®¯ãáâ¨¬ãî ¯®§¨æ¨î ¤«ï § ¯¨á¨ ¢  ¡®à¥,  
ª®â®à®¬ ®âªàëâ ¯®â®ª-¯®«ãç â¥«ì. �à®¬¥ â®£®, ª« áá WriteStream,
ª ª ¨ ª« áá Stream, ¯®«ãç ¥â ¤®áâã¯ ª ¯ã«ã CharacterConstants, åà -
ïé¥¬ã á¨¬¢®«ìë¥ ª®áâ âë á¨áâ¥¬ë.

Stream subclass: #WriteStream
instanceVariableNames: 'writeLimit '
classVariableNames: ' '
poolDictionaries: 'CharacterConstants '



�¬¥® ¢ íâ®¬ ª« áá¥ à¥ «¨§®¢ ë á®®¡é¥¨ï nextPut: ¨ nextPutAll:.

nextPut: anObject
| index |

<primitive: 66>
index := position + 1.
index > writeLimit

ifTrue: [self grow. writeLimit := collection size].
position := index.
collection at: index put: anObject.
^ anObject

nextPutAll: aCollection
| stopIndex |

stopIndex := position + aCollection size.
stopIndex <= writeLimit

ifTrue: [collection
replaceFrom: position + 1
to: stopIndex
with: aCollection
startingAt: 1.

position := stopIndex.
^ aCollection].

^ aCollection do: [ :element | self nextPut: element]

�¨ ®¤® ¨§ á®®¡é¥¨© á á¥«¥ªâ®à ¬¨ next, next:, do: ¥ ¤®«¦®
¯®áë« âìáï íª§¥¬¯«ïà ¬ ª« áá  WriteStream, ¯®áª®«ìªã íâ® ¢ë§®-
¢¥â â®«ìª® á®®¡é¥¨¥ ®¡ ®è¨¡ª¥.

�ª§¥¬¯«ïàë ª« áá  WriteStream ¨á¯®«ì§ãîâáï á¨áâ¥¬®© Small-
talk ª ª á®áâ ¢ ï ç áâì ¬¥â®¤®¢ ¤«ï ¯¥ç â¨ ¨«¨ åà ¥¨ï áâà®ª

®¯¨á ¨ï «î¡®£® ®¡ê¥ªâ . � ¦¤ë© ®¡ê¥ªâ ¢ á¨áâ¥¬¥ ¬®¦¥â ®â¢¥-
ç âì   á®®¡é¥¨ï printOn: aStream ¨ storeOn: aStream. �¥â®¤ë,
à¥ «¨§ãîé¨¥ íâ¨ á®®¡é¥¨ï, á®áâ®ïâ ¨§ ¯®á«¥¤®¢ â¥«ì®áâ¨ á®®¡-
é¥¨© ª  à£ã¬¥âã, ª®â®àë© ï¢«ï¥âáï íª§¥¬¯«ïà®¬ ®¤®£® ¨§ ¯®¤-
ª« áá®¢ ª« áá  Stream ¨ ¯®§¢®«ï¥â § ¯¨áë¢ âì í«¥¬¥âë ¢ ¤®áâã¯-
ë© ¥¬ã ¯®â®ª. �à¥¤¨ ¨å: á®®¡é¥¨¥ nextPut: aCharacter, á®®¡-
é¥¨¥ nextPutAll: c  à£ã¬¥â®¬ | íª§¥¬¯«ïà®¬ ª« áá  String ¨«¨
Symbol. �¨¦¥   ¯à¨¬¥à¥ ¬ë ¯à®¨««îáâà¨àã¥¬ íâã ¨¤¥î.



�à®â®ª®« ¯¥ç â¨ ª« áá  Object ¢ª«îç ¥â á®®¡é¥¨¥ printString.
�¥ «¨§ æ¨ï íâ®£® á®®¡é¥¨ï â ª®¢ 

printString
| aStream |

aStream := WriteStream on: (String new: 16).
self printOn: aStream.
^ aStream contents

�á«¨,  ¯à¨¬¥à,  ¡®àã ¯®á« âì á®®¡é¥¨¥ printString, â® ®â¢¥-
â®¬   ¥£® ¡ã¤¥â íª§¥¬¯«ïà ª« áá  String (áâà®ª ), ª®â®àë© ¨ ¡ã¤¥â
áâà®ª®©-®¯¨á ¨¥¬ íª§¥¬¯«ïà . �¥â®¤ ¢ ç «¥ á®§¤ áâ íª§¥¬¯«ïà
ª« áá  WriteStream, ª®â®àë© ¬®¦¥â á®åà ïâì  ¡®à ¢ á¥¡¥, § â¥¬
¯®è«¥â  ¡®àã á®®¡é¥¨¥ printOn: á á®§¤ ë¬ ¯®â®ª®¬ ¢ ª ç¥áâ¢¥
 à£ã¬¥â  ¨,  ª®¥æ, ¢®§¢à â¨â á®¤¥à¦¨¬®¥ ®ª®ç â¥«ì® áä®à¬¨-
à®¢ ¢è¥£®áï íª§¥¬¯«ïà  ª« áá  WriteStream. �®®¡é¥¨¥ storeString,
â ª¦¥ ¯®¨¬ ¥¬®¥ «î¡ë¬ ®¡ê¥ªâ®¬ á¨áâ¥¬ë,   «®£¨çë¬ ®¡à §®¬
à¥ «¨§®¢ ® ¢ ª« áá¥ Object, ®â«¨ç¨¥ ®â printString á®áâ®¨â â®«ìª®
¢ â®¬, çâ® ¢â®à®¥ ¢ëà ¦¥¨¥ á®®â¢¥âáâ¢ãîé¥£® ¬¥â®¤  á®¤¥à¦¨â
á®®¡é¥¨ï storeOn: aStream ¢¬¥áâ® á®®¡é¥¨ï printOn: aStream.

�¡é¥¥ ¯à ¢¨«®, ¯® ª®â®à®¬ã  ¡®àë ¯¥ç â îâ á¢®î áâà®ªã-
®¯¨á ¨¥, á®áâo¨â ¢ â®¬, çâ®¡ë á ç «   ¯¥ç â âì ¨¬ï ª« áá ,
ª®â®à®¬ã ¯à¨ ¤«¥¦¨â  ¡®à, § â¥¬ «¥¢ãî ªàã£«ãî áª®¡ªã, § â¥¬
 ¯¥ç â âì áâà®ªã-®¯¨á ¨¥ ª ¦¤®£® í«¥¬¥â   ¡®à , ®â¤¥«ïï íâ¨
®¯¨á ¨ï ¤àã£ ®â ¤àã£  ¯à®¡¥« ¬¨, ¨ § ¢¥àè¨âì ¢á¥ íâ® ¯à ¢®© ªàã-
£«®© áª®¡ª®©. � ª ¥á«¨  ¡®à ï¢«ï¥âáï íª§¥¬¯«ïà®¬ ª« áá  Set, á®-
¤¥à¦¨â ç¥âëà¥ í«¥¬¥â  #one, #two, #three, #four (ç¥âëà¥ íª§¥¬-
¯«ïà  ª« áá  Symbol), â® íâ®â  ¡®à ¡ã¤¥â ¢¢¥¤¥ ¢ ¯®â®ª ¢ ¢¨¤¥

Set(one two three four)

�ª§¥¬¯«ïà ª« áá  OrderedCollection á â¥¬¨ ¦¥ á ¬ë¬¨ í«¥¬¥â -
¬¨ ¡ã¤¥â  ¯¥ç â    ¯®â®ª ¢ ¢¨¤¥

OrderedCollection(one two three four)

� ¯®¬¨¬, çâ® «î¡ ï ¯®¤å®¤ïé ï áâà®ª -®¯¨á ¨¥ ¬®¦¥â ¡ëâì
à¥§ã«ìâ â®¬ ¢ë¯®«¥¨ï á®®¡é¥¨ï ¯¥ç â¨, ® áâà®ª -®¯¨á ¨¥, á®-
§¤ ¢ ¥¬ ï á®®¡é¥¨¥¬ storeOn: aStream, ¤®«¦  ¯à¥¤áâ ¢«ïâì \¯à -



¢¨«ì® ¯®áâà®¥®¥ ¢ëà ¦¥¨¥", ¢ëç¨á«¥¨¥ ª®â®à®£® ¯®§¢®«ï«®
¡ë ¢®ááâ ®¢¨âì ®¡ê¥ªâ, ª®â®àë© ®¯¨áë¢ «áï. � ª ¯à¨¬¥à, ¯à¨¢¥-
¤¥¬ à¥ «¨§ æ¨ï ¢ ª« áá¥ Collection á®®¡é¥¨ï ¯¥ç â¨.

printOn: aStream
aStream nextPutAll: self class name.
aStream space.
aStream nextPut: $(.
self do: [:element | element printOn: aStream.

aStream space].
aStream nextPut: $)

�¡à â¨â¥ ¢¨¬ ¨¥, çâ® ¢ â¥«¥ íâ®£® ¬¥â®¤ , íª§¥¬¯«ïàã aStream
ª« áá  WriteStream ¯®áë« ¥âáï á®®¡é¥¨¥ space. �â® ¨ àï¤ ¤àã£¨å
á®®¡é¥¨© ®¯à¥¤¥«ïîâáï ¢ ª« áá¥WriteStream, çâ®¡ë ¯®¤¤¥à¦¨¢ âì
ªà âª¨¥ ¢ëà ¦¥¨ï ¤«ï à §¤¥«¨â¥«¥© ¢ â ª¨å ¯®â®ª å. �®â ®¨.

WriteStream instance protocol

cr | á®åà ï¥â á¨¬¢®« ¢®§¢à â  ª à¥âª¨ ª ª á«¥¤ãîé¨© í«¥¬¥â

¯®â®ª -¯à¨¥¬¨ª .

space | á®åà ï¥â ¯à®¡¥« ª ª á«¥¤ãîé¨© í«¥¬¥â ¢ ¯à¨¥¬¨ª¥ á®-
®¡é¥¨ï.

tab | á®åà ï¥â á¨¬¢®« â ¡ã«ïæ¨¨ ª ª á«¥¤ãîé¨© í«¥¬¥â ¢ ¯à¨-
¥¬¨ª¥ á®®¡é¥¨ï.

� ª¨¬ ®¡à §®¬, çâ®¡ë á®§¤ âì áâà®ªã ¢¨¤ 

'name city

bob New York

joe Chicago

bill Rochester'

¤«ï ¤¢ãå á®®â¢¥âáâ¢ãîé¨å ¬ áá¨¢®¢,  ¤® ¢ëç¨á«¨âì ¢ëà ¦¥¨ï

| names cities aStream|



names := #(bob joe bill).
cities := #('New York' 'Chicago' 'Rochester').
aStream := WriteStream on: (String new: 16).
aStream nextPutAll: 'name'. aStream tab.
aStream nextPutAll: 'city'. aStream cr; cr.
names with: cities do:

[ :name :city |

aStream nextPutAll: name. aStream tab.
aStream nextPutAll: city. aStream cr].

^ aStream contents.

1.4 �« áá ReadWriteStream

�« áá ReadWriteStream | ¯®¤ª« áá WriteStream, íª§¥¬¯«ïàë ª®â®-
à®£® ¯®¤¤¥à¦¨¢ îâ ª ª ¯à®â®ª®« ª« áá  ReadStream â ª ¨ ¯à®â®-
ª®« ª« áá  WriteStream, ¯®íâ®¬ã ¢ ¤®áâã¯ë© â ª®¬ã ¯®â®ªã  ¡®à
¬®¦® ª ª § ¯¨áë¢ âì ¨ä®à¬ æ¨î â ª ¨ ç¨â âì ¨ä®à¬ æ¨î, á®-
¤¥à¦ éãîáï ¢ ¥¬. �á¥ ¬¥â®¤ë ¤«ï § ¯¨á¨ ¨ä®à¬ æ¨¨ ¢ ¯®â®ª

íâ®â ª« áá  á«¥¤ã¥â ¨§ ª« áá  WriteStream,   ¢á¥ ¬¥â®¤ë ¤«ï çâ¥-
¨ï ¨ä®à¬ æ¨¨ ¨§ ¯®â®ª  ¯à¨å®¤¨âáï ®¯à¥¤¥«ïâì § ®¢®, ¯®¢â®-
àïï à¥ «¨§ æ¨î ª« áá  ReadStream. �â® ¥¤®áâ â®ª ¨á¯®«ì§ã¥¬®©
¢ á¨áâ¥¬¥ ¨¥à àå¨¨ ª« áá®¢, ¥ ¤®§¢®«ïîé¥© ¬®¦¥áâ¢¥®£®  -
á«¥¤®¢ ¨ï, â® ¥áâì â ª®© á¨âã æ¨¨, ª®£¤  ª« áá ¬®¦¥â ¨¬¥âì ¡®«¥¥
®¤®£® ¥¯®áà¥¤áâ¢¥®£® áã¯¥àª« áá .

2 �®â®ª¨ £¥¥à¨àã¥¬ëå í«¥¬¥â®¢

�â®à®© á¯®á®¡, ã¯®¬ïãâë© ¢ á ¬®¬  ç «¥ ¨§«®¦¥¨ï, á®áâo¨â ¢
â®¬, çâ®¡ë ®¯à¥¤¥«¨âì ¨áâ®ç¨ª (£¥¥à â®à) ç¨á¥«, ¯®áà¥¤áâ¢®¬ ª®-
â®à®£® á®§¤ îâáï á«¥¤ãîé¨¥ í«¥¬¥âë  ¡®à . �â®â ¢¨¤ ¯®â®ª 

à §à¥è ¥â ¯à®¨§¢®¤¨âì â®«ìª® çâ¥¨¥ í«¥¬¥â®¢, ® ¥ § ¯¨áì.
�« áá Random ï¢«ï¥âáï ¯®¤ª« áá®¬ ª« áá  ReadStream. � ®¯à¥-

¤¥«ï¥â á¢®¨ í«¥¬¥âë ®á®¢ë¢ ïáì    «£®à¨â¬¥, ¨á¯®«ì§ãîé¥¬
¥ª®â®à®¥  ç «ì®¥ ç¨á«® ª ª ®á®¢ã ¤«ï ®¯à¥¤¥«¥¨ï ¢á¥å ¯®á«¥-
¤ãîé¨å ç¨á¥«. �®íâ®¬ã ª« áá Random ®¡¥á¯¥ç¨¢ ¥â á¢®î à¥ «¨§ -
æ¨î á®®¡é¥¨© next ¨ atEnd. �à®æ¥áá ®¡à §®¢ ¨ï ®¢ëå í«¥¬¥â®¢
â¥®à¥â¨ç¥áª¨ ¡¥áª®¥ç¥, ¢ á¨«ã íâ®£®, íª§¥¬¯«ïàë ª« áá  Random



¥ ®â¢¥ç îâ   c®®¡é¥¨¥ contents; ¨ å®âï ª« áá Random ¯®¤¤¥à¦¨-
¢ ¥â á®®¡é¥¨¥ do:, ª®â®à®¥  á«¥¤ãîâáï ¨§ ª« áá  Stream, ¬¥â®¤,
 áá®æ¨¨à®¢ ë© á ¨¬,  ç ¢è¨áì ¨ª®£¤  ¥ § ª®ç¨âáï ¡¥§ æ¥-
«¥ ¯à ¢«¥®£® ¢¬¥è â¥«ìáâ¢  ¯à®£à ¬¬¨áâ .

�à¨¢¥¤¥¬ ¯®«ãî à¥ «¨§ æ¨î ª« áá  Random.

ReadStream subclass: #Random
instanceVariableNames: 'seed '
classVariableNames: ' '
poolDictionaries: ' '

Random class methods

new
^ self basicNew setSeed

Random methods

atEnd
^ false

next
| temp |

"�¨¥©ë© ª®£àãíâë© ¬¥â®¤ �¥¬¥à . �®§¢à é ¥â
¯á¥¢¤®�á«ãç ©®¥ ç¨á«® ¨§ ¨â¥à¢ «  (0, 1)."
[seed := 13849 + (27181 � seed) bitAnd: 8r177777.
temp := seed = 65536.0. temp = 0] whileTrue: [ ].
^ temp

setSeed
"�«ï ®¯à¥¤¥«¥¨ï ¯á¥¢¤®á«ãç ©®£®  ç «ì®£® § ç¥¨ï,
¢§ïâì ¢à¥¬ï ¨§ á¨áâ¥¬ëå ç á®¢ ª®¬¯ìîâ¥à . �â® ���
¡®«ìè®¥ ¯®«®¦¨â¥«ì®¥ æ¥«®¥ ç¨á«®, ¯®íâ®¬ã ¨á¯®«ì§®¢ âì
â®«ìª® ¬« ¤è¨¥ 16 ¡¨â®¢."

seed := Time millisecondClockValue bitAnd: 8r177777



3 �« áá FileStream

�« áá FileStream (� ©«®¢ë© �®â®ª) | ¯®¤ª« áá ª« áá  ReadWrite-
Stream. �« áá FileStream ¨á¯®«ì§ã¥âáï ¢ á¨áâ¥¬¥ Smalltalk ª ª ®á®-
¢ ,   ª®â®à®© á®§¤ ¥âáï ¨ äãªæ¨®¨àã¥â ä ©«®¢ ï á¨áâ¥¬ . �á¥
®¡à é¥¨ï ª ¢¥è¨¬ ä ©« ¬ ¢ë¯®«ïîâáï, ¨á¯®«ì§ãï íª§¥¬¯«ïà
ª« áá  FileStream, ª®â®àë© ¤¥©áâ¢ã¥â â ª, ª ª ¡ã¤â® ¥¬ã ¤®áâã¯ 
¡®«ìè ï ¯®á«¥¤®¢ â¥«ì®áâì ¡ ©â®¢ ¨«¨ á¨¬¢®«®¢; í«¥¬¥âë íâ®©

¯®á«¥¤®¢ â¥«ì®áâ¨ ¯à¥¤¯®« £ îâáï æ¥«ë¬¨ ç¨á« ¬¨ ¨«¨ á¨¬¢®« -
¬¨ (íª§¥¬¯«ïà ¬¨ ª« áá®¢ Integer ¨«¨ Character).

� ©«®¢ë¥ ¯®â®ª¨ ¤®¯ãáª îâ ¨á¯®«ì§®¢ ¨¥ ¢á¥å à ¥¥ ®¯¨á -
ëå ¬¥â®¤®¢. �®¬¨¬® íâ®£® ä ©«®¢ë¥ ¯®â®ª¨, ¨á¯®«ì§ãï ®¡ê¥ªâ

ª« áá  File (� ©«), ¯®§¢®«ïîâ ®à£ ¨§®¢ âì ¯à®¨§¢®«ìë© ¯®áâà -
¨çë© ¤®áâã¯ ª ä ©« ¬ DOS (á à §¬¥à®¬ áâà ¨æë ¢ 512 ¡ ©â).
� á¢®î ®ç¥à¥¤ì, ¤«ï çâ¥¨ï ¨ § ¯¨á¨ áâà ¨æ ä ©«®¢ DOS, ä ©«ë
¨á¯®«ì§ãîâ íª§¥¬¯«ïàë ª« áá  FileHandle (�¯¨á â¥«ì� ©« ). �« áá
Directory (� â «®£) ¯à¥¤®áâ ¢«ï¥â ¢®§¬®¦®áâ¨ ¬ ¨¯ã«¨à®¢ ¨ï

ª â «®£ ¬¨ ¤¨áª®¢ DOS. � «¥¥ ¡ã¤¥â ¯à¥¤áâ ¢«¥® ªà âª®¥ ®¯¨-
á ¨¥ ã¯®¬ïãâëå ¢ëè¥ ª« áá®¢, á¢ï§ ëå á ¤®áâã¯®¬ ª ä ©« ¬

DOS. �« áá FileStream ®¯à¥¤¥«ï¥âáï ¢ á¨áâ¥¬¥ á«¥¤ãîé¨¬ ®¡à §®¬

ReadWriteStream subclass: #FileStream
instanceVariableNames: '�le pageStart writtenOn

lastByte lineDelimiter '
classVariableNames: ' '
poolDictionaries: ' CharacterConstants '

� ª á«¥¤ã¥â ¨§ ®¯à¥¤¥«¥¨ï, ¢ ¤®¯®«¥¨¥ ª áâàãªâãà¥, ®¯à¥-
¤¥«ï¥¬®© ª« áá ¬¨ Stream ¨ WriteStream, ª« áá FileStream ¢¢®¤¨â

®¢ë¥ ¯¥à¥¬¥ë¥ íª§¥¬¯«ïà , ª®â®àë¥ ¨¬¥îâ á«¥¤ãîé¨© á¬ëá«

�le | c®¤¥à¦¨â íª§¥¬¯«ïà ª« áá  File, ¯à¥¤áâ ¢«ï¥¬ë© ¤ ë¬ ¯®-
â®ª®¬.

lastByte | á®¤¥à¦¨â  ¨¡®«ìèãî ¤®¯ãáâ¨¬ãî ¯®§¨æ¨î ¢ ä ©«¥;
¤«ï ä ©«®¢ëå ¯®â®ª®¢ ¯¥à¥¬¥ ï writeLimit á®¤¥à¦¨â  ¨-
¡®«ìèãî ¤®¯ãáâ¨¬ãî ¯®§¨æ¨î ¢ â¥ªãé¥¬ ¡ãä¥à¥.

lineDelimiter | á®¤¥à¦¨â ®¤¨ ¨§ á¨¬¢®«®¢: Cr | ¢®§¢à â ª à¥âª¨

(carriage-return) ¨«¨ Lf | ¯¥à¥¢®¤ áâà®ª¨ (line-feed); áâà®ª¨



ä ©«®¢ «¨¡® à §¤¥«ïîâáï ¯ à®© CrLf ¨«¨ â®«ìª® ®¤¨¬ á¨¬-
¢®«®¬ Lf.

pageStart | á®¤¥à¦¨â ¯®§¨æ¨î â¥ªãé¥£® ¡ãä¥à  ®â®á¨â¥«ì®  -
ç «  ä ©« ; ¯®§¨æ¨ï ¢ íª§¥¬¯«ïà¥ ª« áá  FileStream ®¯à¥¤¥-
«ï¥âáï ª ª áã¬¬  ¯®§¨æ¨¨ pageStart ¨ position (á¬®âà¨â¥ ¨¦¥
à¥ «¨§ æ¨î á®®¡é¥¨© position ¨ position:.

writtenOn | á®¤¥à¦¨â «®£¨ç¥áª®¥ § ç¥¨¥ (false ¨«¨ true), ®¯à¥¤¥-
«ïîé¥¥ ¡ë«¨ «¨ ¨§¬¥¥¨ï ¢ ¡ãä¥à¥, á®¤¥à¦ é¥¬ â¥ªãéãî

áâà ¨æã.

� ©«®¢ë¥ ¯®â®ª¨ á®§¤ îâáï ¯ãâ¥¬ ¯®áë«ª¨ á®®¡é¥¨ï ª« ááã

File, ª®â®à®¥ ç áâ¨ç® ¨«¨ ¯®«®áâìî § ¤ ¥â ¯ãâì ¤®áâã¯  ª ä ©-
«ã. �àã£¨¬ á¯®á®¡®¬ á®§¤ ¨ï ä ©«®¢®£® ¯®â®ª  ï¢«ï¥âáï ¯®áë«-
ª  ®¡ê¥ªâã ª« áá  Directory á®®¡é¥¨ï, § ¤ îé¥£® ¨¬ï ª®ªà¥â®£®
ä ©«  ¢ ª â «®£¥.

� áá¬®âà¨¬ ¯à¨¬¥àë á®®¡é¥¨©, ¯®áë« ¥¬ëå ª« ááã File:

File pathName: 'c:\smalltalk\chapter.1'
File pathName: 'smalltalk\chapter.1'

� ¯¥à¢®¬ ¢ëà ¦¥¨¨ ¯®«®áâìî á¯¥æ¨ä¨æ¨à®¢  ¯ãâì ¤®áâã¯  ª

ä ©«ã. �® ¢â®à®¬ ¢ëà ¦¥¨¨ ¯ãâì ¤®áâã¯  á¯¥æ¨ä¨æ¨à®¢  ¥

¯®«®áâìî. � â ª¨å á«ãç ïå ¥¤®áâ îé¨¥ ç áâ¨ á¯¥æ¨ä¨ª æ¨¨ ¯ã-
â¨ ¨§¢«¥ª îâáï ¨§ £«®¡ «ì®© ¯¥à¥¬¥®© Disk, ª®â®à ï á¢ï§   á
®¡ê¥ªâ®¬-ª â «®£®¬, á®¤¥à¦ é¨¬ ¨ä®à¬ æ¨î ® ª â «®£¥ ¨§ ª®-
â®à®£® ¡ë« § ¯ãé¥ Smalltalk=V. �® ¢â®à®¬ ¢ëà ¦¥¨¨ £«®¡ «ì ï

¯¥à¥¬¥ ï Disk ¨á¯®«ì§ã¥âáï ¤«ï ¯®«ãç¥¨ï ¯®«®© á¯¥æ¨ä¨ª æ¨¨
¯ãâ¨ ¤®áâã¯  ª ãª § ®¬ã ä ©«ã.

� áá¬®âà¨¬ ¯à¨¬¥àë á®§¤ ¨ï ä ©«®¢ëå ¯®â®ª®¢ ¯ãâ¥¬ ¯®áë«-
ª¨ á®®¡é¥¨© ®¡ê¥ªâã-ª â «®£ã:

Disk �le: 'chapter.1'
Disk newFile: 'jink.�l'

� ¯à¨¢¥¤¥ëå ¢ëè¥ ¢ëà ¦¥¨ïå,  à£ã¬¥â®¬ ¬®¦¥â ¡ëâì â®«ìª®
¨¬ï ä ©« . �¯¥æ¨ä¨ª æ¨ï ¯ãâ¨ ¤®áâã¯  ª ä ©«ã ¥ ¤®¯ãáª ¥âáï.
� §«¨ç¨¥ ¢ ¤¢ãå á®®¡é¥¨ïå | �le: ¨ newFile:, § ª«îç ¥âáï ¢ â®¬,
çâ® ¯à¨ ¨á¯®«ì§®¢ ¨¨ ¢â®à®£® á®®¡é¥¨ï, à ¥¥ áãé¥áâ¢®¢ ¢è¨©



ä ©«, ¨¬¥îé¨© ¨¬ï, á®¢¯ ¤ îé¥¥ á  à£ã¬¥â®¬, ã¤ «ï¥âáï ¨§ ª -
â «®£ . � â¥¬ á®§¤ ¥âáï ®¢ë© ä ©«. �¡  á®®¡é¥¨ï á®§¤ îâ ä ©«
¢ ª â «®£¥, ¥á«¨ ® ¥ áãé¥áâ¢®¢ « à ¥¥.

�¥áª®«ìª® § ¬¥ç ¨© ¯® ¯®¢®¤ã ä ©«®¢®© á¨áâ¥¬ë DOS. DOS ¥
®áãé¥áâ¢«ï¥â  ¢â®¬ â¨ç¥áª®£® ®¡®¢«¥¨ï ¨ä®à¬ æ¨¨ ® ä ©«¥ ¢

ª â «®£¥ ¯à¨ § ¯¨á¨ ¢ ä ©«. �«ï ®¡®¢«¥¨ï ¨ä®à¬ æ¨¨ ® ä ©«¥
áãé¥áâ¢ã¥â ¤¢  á®®¡é¥¨ï, ¯®áë« ¥¬ëå ä ©«®¢ë¬ ¯®â®ª ¬: close
¨ ush.

� §«¨ç¨¥ ¬¥¦¤ã íâ¨¬¨ á®®¡é¥¨ï¬¨ § ª«îç ¥âáï ¢ â®¬, çâ®
¯¥à¢®¥ (close) § ªàë¢ ¥â ä ©«®¢ë© ¯®â®ª, ¤¥« ï ¥¢®§¬®¦ë¬ ¤®-
áâã¯ ª ä ©«ã DOS á ¯®¬®éìî ä ©«®¢®£® ¯®â®ª -¯®«ãç â¥«ï á®®¡-
é¥¨ï. �â®à®¥ á®®¡é¥¨¥ (ush) ¢ëã¦¤ ¥â á¨áâ¥¬ã ¤¥©áâ¢¨â¥«ì®
¯à®¨§¢¥áâ¨ ¢á¥ ®¯¥à æ¨¨ § ¯¨á¨, ®ç¨áâ¨¢ ¡ãä¥à , ¨ ®¡®¢¨âì ¨-
ä®à¬ æ¨î ® ä ©«¥ ¢ ª â «®£¥ ¤¨áª , ä ©«®¢ë© ¯®â®ª-¯®«ãç â¥«ì
¤®áâã¯¥ ¤«ï ¯®á«¥¤ãîé¥© à ¡®âë á ä ©«®¬. � ¬¥â¨¬, çâ® ã -
á«¥¤®¢ ®¥ Smalltalk'®¬ ¨§ ®¯¥à æ¨®®© áà¥¤ë à ¡®ç¨å áâ æ¨©

á®®¡é¥¨¥ ush, ¢ áà¥¤¥ DOS ¬®¤¥«¨àã¥âáï á ¯®¬®éì § ¯®¬¨ ¨ï
¯®§¨æ¨®®£® ãª § â¥«ï, § ªàëâ¨ï ä ©«  ¨ ¯®á«¥¤ãîé¥£® ¥£® ®â-
ªàëâ¨ï á ¢®ááâ ®¢«¥¨¥¬ ¯®§¨æ¨®®£® ãª § â¥«ï.

� ©«®¢ë¥ ¯®â®ª¨ à á¯®§ îâ ¤¢  à §«¨çëå à §¤¥«¨â¥«ï áâà®ª

| ¯ àã á¨¬¢®«®¢ CrLf, ¯à¨ïâãî ¢ â¥ªáâ®¢ëå ä ©« å DOS ¨«¨

â®«ìª® á¨¬¢®« Lf, ¯à¨ïâë© ¢ �� UNIX. �à¨ ®âªàëâ¨¨ ä ©«®¢®£®
¯®â®ª    áãé¥áâ¢ãîé¥¬ ä ©«¥, à §¤¥«¨â¥«ì áâà®ª¨ ®¯à¥¤¥«ï¥âáï
¯ãâ¥¬ áª ¨à®¢ ¨ï ¨ä®à¬ æ¨¨ ¨§  ç «  ä ©« . �®¢ë¥ ä ©«ë
¢á¥£¤  ¯®«ãç îâ à §¤¥«¨â¥«ì áâà®ª¨ ¢ ä®à¬ â¥ DOS. �à¨¢¥¤¥ë¥
¨¦¥ âà¨ ¢ëà ¦¥¨ï ¨««îáâà¨àãîâ ¢®§¬®¦®áâ¨ ¯à®¢¥àª¨ ¨ ¨§-
¬¥¥¨ï ä®à¬ â  à §¤¥«¨â¥«ï áâà®ª¨ ¢ ä ©« å:

stream lineDelimiter "�®§¢à é ¥â à §¤¥«¨â¥«ì ��� CrLf ¨«¨ Lf."
stream lineDelimiter: Lf "� §¤¥«¨â¥«ì ¢ Unix�ä®à¬ â¥ Lf."
stream lineDelimiter: Cr "� §¤¥«¨â¥«ì ¢ DOS�ä®à¬ â¥ CrLf."

� ¨¡®«¥¥ íää¥ªâ¨¢ë© á¯®á®¡ áç¨âë¢ ¨ï ¨ä®à¬ æ¨¨ ¨§ ä ©-
«®¢®£® ¯®â®ª | ¯®áë«ª  ¥¬ã á®®¡é¥¨ï next;   § ¯¨á¨ ¢ ä ©«®¢ë©
¯®â®ª | ¯®áë«ª  ¥¬ã á®®¡é¥¨ï nextPutAll:.

� ¢¥àè ï à §£®¢®à ® à §¤¥«¨â¥«ïå, ¯à¨¢¥¤¥¬ â¥ªáâ ¬¥â®¤ , ¯à¥¤-
 § ç¥®£® ¤«ï ¯à¥®¡à §®¢ ¨ï â¥ªáâ®¢ëå ä ©«®¢ DOS ¢ ä®à¬ â
�� UNIX.



| input output |
input := Disk �le: 'chapter.dos'.
output := Disk newFile: 'stripped.unx'.
output lineDelimiter: Lf. "à §¤¥«¨â¥«ì áâà®ª¨ ¢ ä®à¬ â¥ UNIX"
[input atEnd]
whileFalse: [output nextPutAll: input nextLine;

"áç¨âë¢ ¥â ®ç¥à¥¤ãî áâà®ªã ¨§ ä ©« "
cr].

output close

�«ï â®£®, çâ®¡ë «ãçè¥ ¯à¥¤áâ ¢«ïâì à ¡®âã ãª § ëå ¢ëè¥

¬¥â®¤®¢ ¨§ ¯à®â®ª®«  ª« áá  FileStream, ¯à¨¢¥¤¥¬ ¨å à¥ «¨§ æ¨î.
�á¥ ¯à¨¢®¤¨¬ë¥ ¬¥â®¤ë | ¬¥â®¤ë íª§¥¬¯«ïà .

atEnd
"�®§¢à é ¥â true, ¥á«¨ ¯®§¨æ¨®ë© ãª § â¥«ì ¢ ª®æ¥ ¯®â®ª 
(§  ¯®á«¥¤¨¬ í«¥¬¥â®¬), ¨ ç¥ ¢®§¢à é ¥â false."

(position < readLimit or:
[(pageStart + position) <= self updateLastByte])

ifTrue: [^ false] ifFalse:[^ true]

close
"� ªàë¢ ¥â ä ©«,  áá®æ¨¨à®¢ ë© á ¯®â®ª®¬�¯à¨¥¬¨ª®¬,
¯®á«¥ § ¯¨á¨ ¢ ¥£® ¢á¥å ¥®¡å®¤¨¬ëå ¤ ëå."

self readLimit.
self writePage.
�le close

ush
"� à â¨àã¥â, çâ®   ¤¨áª § ¯¨è¥âáï ¢áï ¨ä®à¬ æ¨ï,
¯®á«  ï ¯®â®ªã�¯à¨¥¬¨ªã."

| position |

position := self position.
self setToEnd;

readLimit;
writePage.

�le ush.
self position: position



lineDelimiter
"�®§¢à é ¥â á¨¬¢®«�à §¤¥«¨â¥«ì ¤«ï ä ©« 
¨§ ¯®â®ª �¯à¨¥¬¨ª : ¨«¨ Cr ¨«¨ Lf."

^ lineDelimiter

lineDelimiter: aCharacter
"� ¬¥ï¥â á¨¬¢®«�à §¤¥«¨â¥«ì   á¨¬¢®« aCharacter."

lineDelimiter := aCharacter

next
"�®§¢à é ¥â á«¥¤ãîé¨© á¨¬¢®«, ¤®áâã¯ë© ¯®â®ªã�¯à¨¥¬¨ªã
¨ ã¢¥«¨ç¨¢ ¥â ¯®§¨æ¨®ë© ãª § â¥«ì; á®®¡é ¥â ®¡ ®è¨¡ª¥, ¥á«¨
¯®§¨æ¨®ë© ãª § â¥«ì à á¯®«®¦¥ ¢ ª®æ¥ ¯®â®ª ."

<primitive: 65>
self position: self position.
self atEnd
ifTrue: [^ self error: 'read beyond end of stream']
ifFalse: [(position := position + 1) > readLimit

ifTrue: [self error: 'position outside of stream'].
^ collection at: position]

nextLine
"�®§¢à é ¥â áâà®ªã á¨¬¢®«®¢ ¯®â®ª �¯à¨¥¬¨ª 
¤® á«¥¤ãîé¥£® á¨¬¢®« �à §¤¥«¨â¥«ï."

| line |

line := self upTo: lineDelimiter.
lineDelimiter == Cr
ifTrue: [self peekFor: Lf].

^ line

nextPut: aCharacter
"� ¯¨á âì á¨¬¢®« aCharacter ¢ ¯®â®ª�¯à¨¥¬¨ª."

writtenOn := true.
^ self primitiveNextPut: aCharacter

nextPutAll: aCollection
"� ¯¨á âì ª ¦¤ë© ¨§ á¨¬¢®«®¢  ¡®à 
aCollection ¢ ¯®â®ª�¯à¨¥¬¨ª."

| currentPosition stopIndex |

stopIndex := position + aCollection size.



stopIndex <= writeLimit
ifTrue: [collection replaceFrom: position + 1

to: stopIndex
with: aCollection

startingAt: 1.
position := stopIndex.
writtenOn := true.
^ aCollection].

^ aCollection do: [ :element | self nextPut: element]

pathName
"�®§¢à â¨âì ¯®«ë© ¯ãâì ä ©« ,
 ¤ ª®â®àë¬ á®§¤  ¯®â®ª�¯à¨¥¬¨ª."

| path |

path := �le directory pathName.
path = ' n '
ifTrue: [path := ''].

^ (String with: �le directory drive), ':',
path, ' n ', �le name

position
"�®§¢à é ¥â â¥ªãéãî ¯®§¨æ¨î ¢ ¯®â®ª¥�¯à¨¥¬¨ª¥."

^ pageStart + position � 1.

position: anInteger
"�áâ  ¢«¨¢ ¥â ¯®§¨æ¨®ë© ãª § â¥«ì
à ¢ë¬ ç¨á«ã anInteger."

self readLimit.
((anInteger + 1) < pageStart

or: [(pageStart + áollection size) <= (anInteger + 1)])
ifTrue: [ self writePage.

pageStart := ((anInteger == collection size)
� collection size) + 1.

readLimit := �le readBu�er: collection
atPosition: pageStart].

position := anInteger � pageStart + 1.
self updateLastByte

updateLastByte
"�®§¢à é ¥â ¯®§¨æ¨î ¯®á«¥¤¥£® ¡ ©â  ¢ ä ©«¥



¨ ®¡®¢«ï¥â § ç¥¨¥ ¯¥à¥¬¥®© íª§¥¬¯«ïà  lastByte."
^ lastByte := lastByte max: position + pageStart � 1

writePage
"�á«¨ ¡ë«¨ ¨§¬¥¥¨ï, § ¯¨áë¢ ¥â ¢ ä ©«
¨§ ¯®â®ª �¯à¨¥¬¨ª  â¥ªãéãî áâà ¨æã."

writtenOn
ifTrue: [�le writeBu�er: collection

ofSize: readLimit
atPosition: pageStart.

writtenOn := false]

4 �« áá Directory

�« áá Directory (� â «®£) ¯à¥¤®áâ ¢«ï¥â áà¥¤áâ¢  ¤®áâã¯  ª ª â «®-
£ ¬ ä ©«®¢®© á¨áâ¥¬ë DOS.

Object subclass: #Directory
instanceVariableNames: 'drive pathName volumeLabel '
classVariableNames: ' '
poolDictionaries: ' '

�¬¥®¢ ë¥ ¯¥à¥¬¥ë¥ íª§¥¬¯«ïà  íâ®£® ª« áá  ¨¬¥îâ á«¥-
¤ãîé¨© á¬ëá«

drive | c®¤¥à¦¨â ¨¬ï (íª§¥¬¯«ïà ª« áá  Character) ¤¨áª®¢®£® ãáâ-
à®©áâ¢ .

pathName | c®¤¥à¦¨â câà®ªã (íª§¥¬¯«ïà ª« áá  String), ¯à¥¤áâ -
¢«ïîéãî ¯ãâì ª ª â «®£ã-¯à¨¥¬¨ªã ( ç¨ ï á ª®à¥¢®£®

ª â «®£ ), ¨áª«îç ï ¨¬ï ¤¨áª®¢®£® ãáâà®©áâ¢ .

volumeLabel | á®¤¥à¦¨â áâà®ªã, ¯à¥¤áâ ¢«ïîéãî ¬¥âªã ¤¨áª ,  
ª®â®à®¬  å®¤¨âáï ª â «®£.

�áå®¤ë© ¢ à¨ â áà¥¤ë Smalltalk á®¤¥à¦¨â âà¨ £«®¡ «ìëå ¯¥-
à¥¬¥ëå, á¢ï§ ëå á ª â «®£ ¬¨:

Disk, DiskA, DiskB



�«®¡ «ì ï ¯¥à¥¬¥ ï á¨áâ¥¬ë Disk á®¤¥à¦¨â ®¡ê¥ªâ-ª â «®£,
¨§ ª®â®à®© ¡ë«  § ¯ãé¥  áà¥¤  Smalltalk. �¥à¥¬¥ë¥ DiskA ¨

DiskB á®¤¥à¦ â ª®à¥¢ë¥ ª â «®£¨ ¤¨áª®¢ëå ãáâà®©áâ¢ �: ¨ �:, á®-
®â¢¥âáâ¢¥®. � ¯®¬®éìî ¯à¨¢¥¤¥ëå ¨¦¥ ¯à¨¬¥à®¢ á®®¡é¥¨©

¬®¦® á®§¤ âì ¯à®¨§¢®«ìë¥ ®¡ê¥ªâë-ª â «®£¨:

SampleDir := Directory new drive: $a; pathName: '\dirname'.
SampleDir := DiskA subDirectory: 'dirname'.
DiskC := Directory new drive: $c; pathName: '\'

�¥®¡å®¤¨¬® ®â¬¥â¨âì, çâ® á®§¤ ¨¥ ®¡ê¥ªâ -ª â «®£  ¥ ®§ -
ç ¥â á®§¤ ¨¥ ª â «®£    ¤¨áª¥. �«ï á®§¤ ¨ï ª â «®£    ¤¨áª¥
®¡ê¥ªâã-ª â «®£ã ¥®¡å®¤¨¬® ¯®á« âì á®®¡é¥¨¥ create. � ¯à¨¬¥à:

SampleDir create

�¡ê¥ªâ ¬-ª â «®£ ¬ ¬®¦® ¯®áë« âì á®®¡é¥¨ï, ¢®§¢à é î-
é¨¥ ¢á¥ ¯®¤ª â «®£¨ ¤ ®£® ª â «®£ , ¢á¥ ä ©«ë ¢ ª â «®£¥,  
â ª¦¥ á®®¡é¥¨ï á®§¤ îé¨¥ ®¢ë© ä ©« ¢ ª â «®£¥, ®¢ë© ¯®¤ª -
â «®£ ¨ â®¬ã ¯®¤®¡®¥. �¥â®¤ ª« áá  create: ¤«ï á®§¤ ¨ï ª â «®£ 
DOS   ¤¨áª¥ ¨ ¬¥â®¤ ª« áá  pathName: ¤«ï á®§¤ ¨ï ®¢®£® ª â -
«®£ , à¥ «¨§®¢ ë á«¥¤ãîé¨¬ ®¡à §®¬

create: newPathName
``�®§¤ âì DOS�ª â «®£   ¤¨áª¥
á ¯®«ë¬ ¨¬¥¥¬ ¯ãâ¨ newPathName.''
| aDos old |

aDos := Dos new.
old := newPathName asAsciiZ.
aDos setReg: 6 to: old; setReg: 3 to: old;

setRegHigh: 0 to: 16r39; interrupt: 16r21.
Dos checkDosError: aDos registers

pathName: aString
``�®§¢à é ¥â ®¢ë© íª§¥¬¯«ïà ª« áá  Directory, á ¯®«ë¬
®¯¨á ¨¥¬ ¨¬¥¨ ¯ãâ¨, á®¤¥à¦ é¨¬áï ¢  à£ã¬¥â¥ aString.''
^ self new drive: (aString at: 1);

pathName: (aString copyFrom: 3 to: aString size)



�á¯®«ì§ã¥¬®¥ ¢ ¬¥â®¤¥ create á®®¡é¥¨¥ asAsciiZ ¨§ ¯à®â®ª®« 

íª§¥¬¯«ïà  ª« áá  String, ¯®á« ®¥ áâà®ª¥, ¢®§¢à é ¥â íâã áâà®ªã
á á¨¬¢®«®¬ 0 ¢ ª®æ¥ áâà®ª¨. � íâ®¬ ¦¥ á®®¡é¥¨¨ ¨á¯®«ì§ã¥â-
áï íª§¥¬¯«ïà ª« áá  Dos, ª®â®àë© í¬ã«¨àã¥â áâàãªâãàã à¥£¨áâà®¢
á¨áâ¥¬ë ¯à®æ¥áá®à  Intel ¨ ¢ë§®¢ ®¯¥à æ¨®®© á¨áâ¥¬ë ç¥à¥§ ¯à¥-
àë¢ ¨ï. �¥¬®£® ®¡ íâ®¬ ¬ë à ááª ¦¥¬ ¢ á«¥¤ãîé¨å à §¤¥« å.

� § ¢¥àè¥¨¥ íâ®£® à §¤¥«  ¯à¨¢¥¤¥¬ à¥ «¨§ æ¨î â¥å á®®¡é¥¨©

¨§ ¯à®â®ª®«  íª§¥¬¯«ïà  ª« áá  Directory, ª®â®àë¥ ¨á¯®«ì§®¢ «¨áì
¢ íâ®¬ ¨ ¯à¥¤ë¤ãé¥¬ à §¤¥« å.

create
``�®§¤ ¥â DOS�ª â «®£   â®¬ ¦¥ ¤¨áª¥, çâ® ¨ ª â «®£�¯à¨¥¬¨ª.''
Directory create: (String with: self drive), ':', self pathName

drive
``�®§¢à é ¥â ¡ãª¢ã ¤¨áª®¢®£® ãáâà®©áâ¢  ¯à¨¥¬¨ª .''

^ drive

drive: aCharacter
``�à£ã¬¥â aCharacter ¨á¯®«ì§ã¥âáï ¤«ï ¨¨æ¨ «¨§ æ¨¨
ãáâà®©áâ¢  ¤«ï ª â «®£ �¯à¨¥¬¨ª .''

volumeLabel := String new.
drive := aCharacter

�le: aString
``�®§¢à é ¥â íª§¥¬¯«ïà ª« áá  FileStream
¤«ï ä ©«  ¢ â¥ªãé¥¬ ª â «®£¥ á ¨¬¥¥¬ aString;
¥á«¨ â ª®£® ä ©«  ¥ áãé¥áâ¢ã¥â, á®§¤ âì ¥£®.''

^ FileStream on: (File open: aString in: self)

newFile: aString
``�®§¢à é ¥â íª§¥¬¯«ïà ª« áá  FileStream
¤«ï ä ©«  ¢ â¥ªãé¥¬ ª â «®£¥ á ¨¬¥¥¬ aString;
¥á«¨ â ª®© ä ©« áãé¥áâ¢ã¥â á ç «  ã¤ «¨âì ¥£®,
  § â¥¬ á®§¤ âì ®¢ë© ä ©« á â ª¨¬ ¨¬¥¥¬.''

| answer |
answer := self �le: aString.
answer size > 0

ifTrue: [ File remove: answer pathName.



answer := self �le: aString].
^ answer

�®¤à®¡®¥ ®¯¨á ¨¥ ¨ à¥ «¨§ æ¨î ®áâ «ìëå ¬¥â®¤®¢, á®¤¥à-
¦ é¨åáï ¢ ª« áá¥ Directory ¬®¦® ¯®«ãç¨âì ¨§ãç ï íâ®â ª« áá á

¯®¬®éìî,  ¯à¨¬¥à, ClassHierarchyBrowser.

5 �« ááë File ¨ FileHandle

�« áá File (� ©«) ®¯à¥¤¥«ï¥âáï á«¥¤ãîé¨¬ ®¡à §®¬

Object subclass: #File
instanceVariableNames: 'name �leId directory '
classVariableNames: ' PageSize '
poolDictionaries: ' '

¨ ®¡¥á¯¥ç¨¢ ¥â ¯®¤¤¥à¦ªã ¯®á«¥¤®¢ â¥«ì®£® ¨«¨ ¯à®¨§¢®«ì®£®

¯®áâà ¨ç®£® ¤®áâã¯  ª ä ©« ¬ DOS, ¥®¡å®¤¨¬ãî ¤«ï à¥ «¨§ -
æ¨¨ ä ©«®¢ëå ¯®â®ª®¢. � ¦¤ ï ®¯¥à æ¨ï çâ¥¨ï ¯®§¢®«ï¥â áç¨-
â âì áâà ¨æã (512 ¡ ©â | § ç¥¨¥, åà ïé¥¥áï ¢ ¯¥à¥¬¥®©

ª« áá  PageSize) ä ©« , §  ¨áª«îç¥¨¥¬ ¬®¦¥â ¡ëâì ¯®á«¥¤¥©

áâà ¨æë ä ©« , ª®â®à ï ¬®¦¥â á®¤¥à¦ âì ¬¥ìè¥ 512 ¡ ©â. �¤-
  ®¯¥à æ¨ï § ¯¨á¨ ¯®§¢®«ï¥â § ¯¨áë¢ âì ¨ä®à¬ æ¨î à §¬¥à®¬

®â 1 ¡ ©â  ¤® à §¬¥à  áâà ¨æë. �« áá File ®à£ ¨§ã¥â ¯®áâà ¨ç-
ë© ¤®áâã¯, ®à¨¥â¨à®¢ ë©   DOS, ¨á¯®«ì§ãï íª§¥¬¯«ïà ª« áá 
FileHandle (�¯à ¢«¥¨e� ©«®¬), ª®â®àë© åà ¨âìáï ¢ ¯¥à¥¬¥®©

íª§¥¬¯«ïà  �leId ¨ ®¡¥á¯¥ç¨¢ ¥â á ¬ë© ¨§ª¨© ãà®¢¥ì ¤®áâã¯  ª
ä ©« ¬. (�ª§¥¬¯«ïà ª« áá  FileHandle ï¢«ï¥âáï ¯à®áâ® ¬ áá¨¢®¬
¡ ©â, áâàãªâãà  ª®â®à®£® ®¯à¥¤¥«ï¥âáï DOS). � ç¥¨ï, åà ïé¨¥-
áï ¢ ¤¢ãå ®áâ ¢è¨åáï ¯¥à¥¬¥ëå íª§¥¬¯«ïà  ª« áá  File ®ç¥¢¨¤ë,
¯¥à¥¬¥ ï directory á®¤¥à¦¨â íª§¥¬¯«ïà ª« áá  Directory, ¯à¥¤áâ -
¢«ïîé¨© ª â «®£, ¢ ª®â®à®¬ åà ¨âáï ä ©«,   ¯¥à¥¬¥ ï name
c®¤¥à¦¨â câà®ªã (íª§¥¬¯«ïà ª« áá  String), ï¢«ïîéãîáï ¨¬¥¥¬

ä ©« .
� ª ¯à ¢¨«®, ¯à®£à ¬¬¨áâ ¨¬¥¥â ¤¥«® á íâ¨¬¨ ª« áá ¬¨ â®«ìª®

â®£¤ , ª®£¤  ¢®§¨ª ¥â ¥®¡å®¤¨¬®áâì ¢ à §à ¡®âª¥ ®¢®£® ¬¥â®¤ 
¤®áâã¯  ª ä ©« ¬, ®â«¨ç®£® ®â ä ©«®¢®£® ¯®â®ª .



�« áá File áà¥¤¨ ¬¥â®¤®¢ ª« áá  á®¤¥à¦¨â àï¤ ¯®«¥§ëå á®®¡é¥-
¨©, ¯®§¢®«ïîé¨å ª®¯¨à®¢ âì, ¯¥à¥¨¬¥®¢ë¢ âì ¨ ã¤ «ïâì ä ©«ë,
ç áâì ¨§ ª®â®àëå ¬ë ¨á¯®«ì§®¢ «¨ ¢ ¯à¥¤ë¤ãé¥¬ ¨§«®¦¥¨¨.

File instance protocol

changeModeOf: aString to: attrString | ¨§¬¥ï¥â  âà¨¡ãâë ä ©«  á

¨¬¥¥¬ aString   â¥, ª®â®àë¥ ®¯à¥¤¥«¥ë  à£ã¬¥â®¬ attr-
String. �®á«¥¤¨©  à£ã¬¥â ¬®¦¥â ¢ª«îç âì ¢ á¥¡ï á¨¬¢®«ë:
$r | â®«ìª® çâ¥¨¥, $h | áªàëâë©, $s | á¨áâ¥¬ë©, $a |
 àå¨¢ë©.

copy: oldFile to: newFile | ª®¯¨àã¥â ä ©« á ¨¬¥¥¬ oldFile ¢ ä ©« á
¨¬¥¥¬ newFile.

open: aString in: aDirectory | ¢®§¢à é ¥â íª§¥¬¯«ïà ª« áá  File ®â-
ªàëâë©   ä ©«¥ á ¨¬¥¥¬ aString ¢ ª â «®£¥ aDirectory.

pathName: aString | ¢®§¢à é ¥â ä ©«®¢ë© ¯®â®ª á ¯®«ë¬ ¨¬¥¥¬,
§ ¤ ë¬  à£ã¬¥â®¬.

pathName: aString in: aDitectory | ¢®§¢à é ¥â ä ©«®¢ë© ¯®â®ª á

¯®«ë¬ ¨¬¥¥¬, § ¤ ë¬  à£ã¬¥â ¬¨.

remove: aString | ã¤ «ï¥â (áâ¨à ¥â) ä ©« á ¨¬¥¥¬ aString.

rename: oldString to: newString | ¯¥à¥¨¬¥®¢ë¢ ¥â ä ©« á ¨¬¥¥¬

oldString ¢ ä ©« á ¨¬¥¥¬ newString.

� ¥¥ ¬ë ¨á¯®«ì§®¢ «¨ ¨ ¥ª®â®àë¥ á®®¡é¥¨ï ¨§ ¯à®â®ª®« 

íª§¥¬¯«ïà  ª« áá  File. �å ®¯¨á ¨¥ ¨ ®¯¨á ¨¥ ¥ª®â®àëå ¤àã£¨å
¯®«¥§ëå á®®¡é¥¨© íâ®£® ¯à®â®ª®«  ¯à¨¢¥¤¥ë ¨¦¥.

File instance protocol

close | § ªàëâì ä ©«-¯à¨¥¬¨ª.

directory | ¢®§¢à é ¥â áâà®ªã á ¨¬¥¥¬ ª â «®£ , á®¤¥à¦ é¥£®
ä ©«-¯à¨¥¬¨ª.

name | ¢®§¢à é ¥â áâà®ªã, á®¤¥à¦ éãî ¨¬ï ä ©« -¯à¨¥¬¨ª .



open | ®âªàëâì ä ©«-¯à¨¥¬¨ª.

getDate | ¢®§¢à é ¥â ¬ áá¨¢, á®¤¥à¦ é¨© ¢à¥¬ï ¨ ¤ âã ä ©« -
¯à¨¥¬¨ª  ¢ ä®à¬ â¥ DOS.

setDate: anArray | ãáâ  ¢«¨¢ ¥â ¢à¥¬ï ¨ ¤ âã ä ©« -¯à¨¥¬¨ª  ¢
ä®à¬ â¥ DOS, ¨á¯®«ì§ãï ¤ ë¥ ¨§  à£ã¬¥â  anArray.

size | ¢®§¢à é ¥â à §¬¥à ä ©« -¯à¨¥¬¨ª  ¢ ¡ ©â å.

6 �« áá TerminalStream

�« áá TerminalStream (�®â®ª�¥à¬¨ « ) ï¢«ï¥âáï ¯®¤ª« áá®¬ ª« á-
á  ReadWriteStream ¨ ®¡¥á¯¥ç¨¢ ¥â ¯®¤¤¥à¦ªã ª ª ¢¢®¤  ¨ä®à¬ -
æ¨¨ á ª« ¢¨ âãàë ¨«¨ ¬ëè¨ â ª ¨ ¢ë¢®¤  ¨ä®à¬ æ¨¨   íªà 

â¥à¬¨ « .

ReadWriteStream subclass: #TerminalStream
instanceVariableNames: 'state mouseO�set mouseTime '
classVariableNames: ' '
poolDictionaries: 'FunctionKeys CharacterConstants '

�¯à¥¤¥«ï¥¬ë¥ ¯¥à¥¬¥ë¥ íª§¥¬¯«ïà  ¨¬¥îâ á«¥¤ãîé¨© á¬ëá«

mouseO�set | åà ¨â ¯®«®¦¥¨¥ ªãàá®à  ¢ ¬®¬¥â  ¦ â¨ï ¯à -
¢®© ª®¯ª¨ ¬ëè¨; ¯à¨ áªà®««¨£¥ íâ  ¯®§¨æ¨ï ¨á¯®«ì§ã¥âáï
¢ ª ç¥áâ¢¥  ç «ì®© ¯®§¨æ¨¨ áªà®««¨£ .

mouseTime | á®¤¥à¦¨â ¢à¥¬ï ¢ ¬¨««¨á¥ªã¤ å  ¦ â¨ï ¯à ¢®©

ª« ¢¨è¨ ¬ëè¨; ¯¥à¥¬¥ ï ¨á¯®«ì§ã¥âáï ¤«ï â®£®, çâ®¡ë ¢ë-
ç¨á«ïâì § ¤¥à¦ªã ¬¥¦¤ã  ¦ â¨¥¬ ¨ ®á¢®¡®¦¤¥¨¥¬ ª« ¢¨-
è¨ ¬ëè¨.

state | á®¤¥à¦¨â ¨¬ï ¬¥â®¤ , ª®â®àë© ¤®«¦¥ ¢ë¯®«ïâìáï ¢ á«¥-
¤ãîé¥¬ á®áâ®ï¨¨, ª®£¤   ªâ¨¢¨§¨àã¥âáï ¬¥â®¤ read.

� ¯ã«®¬ CharacterConstants ¬ë ã¦¥ ¢áâà¥ç «¨áì à ìè¥, ¯ã«
FunctionKeys   «®£¨ç¥ ¯ã«ã CharacterConstants ¨ á®¤¥à¦¨â ¯¥à¥-
¬¥ë¥ ¤«ï ª®¤®¢ äãªæ¨® «ìëå ª« ¢¨è (ª« áá  Character), ¢¢®-
¤¨¬ëå á ª« ¢¨ âãàë ¨«¨ ¬ëè¨.



�® ¢á¥å ¬¥â®¤ å á¨áâ¥¬ë Smalltalk ¤«ï ¯®¤¤¥à¦ª¨ â¥à¬¨ «ì-
®£® ¢¢®¤ /¢ë¢®¤  ¨á¯®«ì§ã¥âáï £«®¡ «ì ï ¯¥à¥¬¥ ï Terminal,
ª®â®à ï á®¤¥à¦¨â íª§¥¬¯«ïà ª« áá  TerminalStream.

� ª« áá¥ TerminalStream, á®®¡é¥¨¥ next,  á«¥¤ã¥¬®¥ ¨§ ª« áá 
Stream, § ¬¥¥®   á®®¡é¥¨¥ read. �®®¡é¥¨¥ read ¨á¯®«ì§ã¥âáï
¤«ï áç¨âë¢ ¨ï á¨¬¢®«®¢ ¨ ª®¤®¢ äãªæ¨® «ìëå ª« ¢¨è ª ª ®â

ª« ¢¨ âãàë, â ª ¨ ®â ¬ëè¨. �®¢¬¥áâ® á á®®¡é¥¨¥¬ read ¨á¯®«ì-
§ãîâáï ¤¢¥ £«®¡ «ìë¥ ¯¥à¥¬¥ë¥ FunctionKeys ¨ MouseEvent. �â¨
¯¥à¥¬¥ë¥ ¯à¨¨¬ îâ § ç¥¨ï ¨áâ¨  (true) ¨«¨ «®¦ì (false) ¤«ï
ãª § ¨ï ¨áâ®ç¨ª  ¨ä®à¬ æ¨¨, ¯¥à¥¤ ¥¥ áç¨âë¢ ¨¥¬. �á«¨ ¨-
ä®à¬ æ¨ï ¯®áâã¯ ¥â ®â ¬ëè¨, â® ¯¥à¥¤ ¢®§¢à â®¬ äãªæ¨® «ì®-
£® ª®¤  ¬ëè¨, £«®¡ «ì ï ¯¥à¥¬¥ ï MouseEvent ¯à¨¨¬ ¥â § -
ç¥¨¥ true. � «®£¨ç®, ¯à¨  ¦ â¨¨ äãªæ¨® «ì®© ª« ¢¨è¨  
ª« ¢¨ âãà¥, ¯¥à¥¤ ¢®§¢à â®¬ ª®¤  äãªæ¨® «ì®© ª« ¢¨è¨, ¯¥à¥-
¬¥ ï FunctionKeys ¯à¨¨¬ ¥â § ç¥¨¥ true. � ¦ â¨¥   ª« ¢¨-
 âãà¥ ¥äãªæ¨® «ìëå ª« ¢¨è ¯à¨¢®¤¨â ª â®¬ã, çâ® ¯¥à¥¤ ¢®§-
¢à â®¬ áç¨âë¢ ¥¬®£® á ª« ¢¨ âãàë á¨¬¢®«  ®¡¥ ¯¥à¥¬¥ë¥ ¯à¨-
¨¬ îâ § ç¥¨¥ false.

�®®¡é¥¨¥ nextPut: ¯à¥¤ § ç¥® ¤«ï ¢ë¢®¤  á¨¬¢®«    íªà 
â¥à¬¨ « , ® ¨á¯®«ì§ã¥âáï ®ç¥ì à¥¤ª®, â®«ìª® ¢ ®á®¡ëå á«ãç ïå
®â« ¤ª¨. �ë¢®¤   íªà  Smalltalk ®áãé¥áâ¢«ï¥â ®¡ëç® á ¯®¬®-
éìî ¯®áë«ª¨ á®®¡é¥¨© ®¡ê¥ªâ ¬ ª« áá  BitBlt ¨«¨ ¥£® ¯®¤ª« á-
á  CharacterScanner. �à¨ íâ®¬ íªà  â¥à¬¨ «  à áá¬ âà¨¢ ¥âáï

ª ª ®¡ê¥ªâ-ä®à¬  (íª§¥¬¯«ïà ª« áá  DisplayScreen). �â® ¯®§¢®«ï-
¥â ª®¯¨à®¢ âì ¯àï¬®ã£®«ìë¥ ®¡« áâ¨ íªà   ¢® ¢ãâà¥¨¥ ä®à¬ë

(íª§¥¬¯«ïàë ª« áá  Form) ¨  ®¡®à®â. �¥à¥ç¨á«¥ë¥ §¤¥áì ª« ááë
®¡¥á¯¥ç¨¢ îâ à ¡®âã á £à ä¨ç¥áª¨¬¨ ®¡ê¥ªâ ¬¨. �â® ¤®áâ â®ç®
¡®«ìè ï £àã¯¯  ª« áá®¢, ¨§ãç¥¨¥ ª®â®àëå ¥ ï¢«ï¥âáï ¯à¥¤¬¥-
â®¬ ¨§ãç¥¨ï ¢ íâ®© à ¡®â¥. �ë  ¤¥¥¬áï ¯®á¢ïâ¨âì £à ä¨ç¥áª¨¬

ª« áá ¬ ®â¤¥«ìãî ¬¥â®¤¨ç¥áªãî à §à ¡®âªã.
�¥â®¤ read ¨á¯®«ì§ã¥â ¯à¨¬¨â¨¢ çâ¥¨ï (¬¥â®¤,  ¯¨á ë©

   áá¥¬¡«¥à¥), ª®â®àë© ¢ á¢®î ®ç¥à¥¤ì, ¤«ï çâ¥¨ï á ª« ¢¨ âã-
àë ¨á¯®«ì§ã¥â ¯à¥àë¢ ¨¥ BIOS 16H. BIOS ¢®§¢à é ¥â áª -ª®¤ ¨
ASCII-ª®¤  ¦ â®© ª« ¢¨è¨, ª ¦¤ë© ¨§ ª®¤®¢ ¯à¥¤áâ ¢«ï¥âáï ®¤-
¨¬ ¡ ©â®¬. �«ï ¥ª®â®àëå ª« ¢¨è ( ¯à¨¬¥à ¤«ï äãªæ¨® «ì-
ëå), ASCII-ª®¤ ª« ¢¨è¨ à ¢¥ ã«î. � íâ®¬ á«ãç ¥ ¯à¨¬¨â¨¢

çâ¥¨ï ¯à¨ ¯¥à¢®¬ ®¡à é¥¨¨ ¢®§¢à é ¥â á¨¬¢®«-¯à¥ä¨ªá à ¢ë©
ã«î, ¨ ¯à¨ ¢â®à®¬| áª -ª®¤ ª« ¢¨è¨. �á«¨ ASCII-ª®¤ ª« ¢¨è¨
¥ à ¢¥ ã«î, ¨ ª« ¢¨è  ¥ ¯à¨ ¤«¥¦¨â ¤®¯®«¨â¥«ì®© ç áâ¨
ª« ¢¨ âãàë (¥ ¢ ¤¨ ¯ §®¥ áª -ª®¤®¢ ®â 71 ¤® 83), ¯à¨¬¨â¨¢ çâ¥-



¨ï ¯à®áâ® ¢®§¢à é ¥â ASCII-ª®¤ ª« ¢¨è¨, ¡¥§ £¥¥à æ¨¨ á¨¬¢®« -
¯à¥ä¨ªá . �á«¨  ¦ â ï ª« ¢¨è   å®¤¨âáï ¢ ¤®¯®«¨â¥«ì®© ç -
áâ¨ ª« ¢¨ âãàë, â® ¯à¨¬¨â¨¢ çâ¥¨ï, ¯à¨ ¯¥à¢®¬ ®¡à é¥¨¨ ¢®§-
¢à é ¥â á¨¬¢®«-¯à¥ä¨ªá à ¢ë© ã«î,   ¯à¨ ¢â®à®¬ ®¡à é¥¨¨|
ã¢¥«¨ç¥ë©   90 ASCII-ª®¤ ª« ¢¨è¨.

� á«ãç ¥ ¬ëè¨, ¯à¨¬¨â¨¢ çâ¥¨ï ¢á¥£¤  ¯à¨ ¯¥à¢®¬ ®¡à é¥-
¨¨ ¢®§¢à é ¥â á¨¬¢®«-¯à¥ä¨ªá. �à¨ ¯¥à¥¬¥é¥¨¨ ¬ëè¨ ¨§ ®¤®-
£® ¯®«®¦¥¨ï ¢ ¤àã£®¥ ¢®§¢à é ¥âáï ¯à¥ä¨ªá á ASCII-ª®¤®¬ 255.
�®á«¥¤ãîé¨¥ ¤¢  ®¡à é¥¨ï ª ¯à¨¬¨â¨¢ã çâ¥¨ï ¢®§¢à é îâ x-
ª®®à¤¨ âã ¨ y-ª®®à¤¨ âã ªãàá®à . �®®à¤¨ âë ªãàá®à  ¢®§¢à -
é îâáï ¥ ¢ ¢¨¤¥ á¨¬¢®«®¢,   ¢ ¢¨¤¥ ª®à®âª¨å æ¥«ëå ç¨á¥«. �à¨
 ¦ â¨¨ ¨«¨ ®â¯ãáª ¨¨ ª ª®©-«¨¡® ª®¯ª¨ ¬ëè¨, ¢®§¢à é ¥â-
áï á¨¬¢®«-¯à¥ä¨ªá á ASCII-ª®¤®¬ 254. �®á«¥¤ãîé¥¥ ®¡à é¥¨¥ ª
¯à¨¬¨â¨¢ã çâ¥¨ï ¢®§¢à é ¥â æ¥«®¥ ç¨á«®, ®âà ¦ îé¥¥ á®áâ®ï¨¥
ª®¯ª¨ ( ¦ â  ¨«¨ ®â¯ãé¥ ),   â ª¦¥ ä ªâ  ¦ â¨ï ª®¯ª¨ ¬ë-
è¨ ¯à¨  ¦ â®© ª« ¢¨è¥ SHIFT. �¥à¥¤ ¢®§¢à â®¬ ¨§ ¬¥â®¤  read
íâ® æ¥«®¥ ç¨á«® ¯à¥®¡à §ã¥âáï ¢ äãªæ¨® «ìë© ª®¤ ¬ëè¨.

�«ï ®¡à ¡®âª¨ á®¡ëâ¨©, á¢ï§ ëå á ¬ëèìî, ¤à ©¢¥à ¬ëè¨ ¯®-
áâ®ï® á®®¡é ¥â ¯à¨¬¨â¨¢ã çâ¥¨ï ® ¢á¥å á®¡ëâ¨ïå, á¢ï§ ëå á
¬ëèìî, ¨§¢«¥ª ï ¨å ¨§ ®ç¥à¥¤¨, ¨ ¨á¯®«ì§ãï áâà â¥£¨î \¯¥à¢ë©
¯à¨è¥«, ¯¥à¢ë© ®¡á«ã¦¨¢ ¥âáï". �¥®¡å®¤¨¬® ®â¬¥â¨âì, çâ® ¯®á«¥-
¤®¢ â¥«ìë¥ ¯¥à¥¬¥é¥¨ï ¬ëè¨ ¢ ®ç¥à¥¤¨ á®¡ëâ¨© ¯à¥¤áâ ¢«ïîâ-
áï ª ª ®¤® á®¡ëâ¨¥. �®¡ëâ¨ï á¢ï§ ë¥ á ¬ëèìî ¨¬¥îâ ¡®«¥¥

¢ëá®ª¨© ¯à¨®à¨â¥â, ç¥¬ á®¡ëâ¨ï á¢ï§ ë¥ á  ¦ â¨¥¬ ª« ¢¨è  

ª« ¢¨ âãà¥.
�à¨¬¨â¨¢ çâ¥¨ï ¢á¥£¤  ¢®§¢à é ¥â ®¡ê¥ªâ-á¨¬¢®«, §  ¨áª«îç¥-

¨¥¬ x- ¨ y- ª®®à¤¨ â ªãàá®à  ¨ á®áâ®ï¨©  ¦ â¨ï ¨ ®â¯ãáª ¨ï
ª®¯®ª ¬ëè¨. �à¨¢¥¤¥ë¥ ¨¦¥ â ¡«¨æë á¢®¤¨â ¢ ¥¤¨®¥ æ¥«®¥

¨ä®à¬ æ¨î, ¢®§¢à é ¥¬ãî ¯à¨¬¨â¨¢®¬ çâ¥¨ï. Shift on (ª« ¢¨-
è  SHIFT  ¦ â ) ¨ shift o� (ª« ¢¨è  SHIFT ¥  ¦ â ) ®âà ¦ îâ
á®áâ®ï¨¥ ª« ¢¨è¨ SHIFT ¢ ¬®¬¥â ¢®§¨ª®¢¥¨ï ª ª®£®-«¨¡® á®-
¡ëâ¨ï (®â ª« ¢¨ âãàë ¨«¨ ®â ¬ëè¨).

�®¯ª  ¬ëè¨ �¨¬¢®«-¯à¥ä¨ªá shift on shift o�

� ¦ â¨¥ «¥¢®© ª®¯ª¨ 254 16r0101 16r1101
�â¯ãáª ¨¥ «¥¢®© ª®¯ª¨ 254 16r0001 16r0001
� ¦ â¨¥ ¯à ¢®© ª®¯ª¨ 254 16r0102 16r1102
�â¯ãáª ¨¥ ¯à ¢®© ª®¯ª¨ 254 16r0002 16r0002



� ¦ â¨¥ áà¥¤¥© ª®¯ª¨ 254 16r0103 16r1103
�â¯ãáª ¨¥ áà¥¤¥© ª®¯ª¨ 254 16r0003 16r0003
�¥à¥¬¥é¥¨¥ ¬ëè¨ 255 å ¨ ã å ¨ ã

�« ¢¨è  ª« ¢¨ âãàë �¨¬¢®«-¯à¥ä¨ªá shift on shift o�

�®¯®«¨â¥«ì ï ª« ¢¨ âãà  0 áª -ª®¤ ASCII-ª®¤+90
�ãªæ¨® «ìë¥ ª« ¢¨è¨ 0 áª -ª®¤ áª -ª®¤
�áâ «ìë¥ ª« ¢¨è¨ ®âáãâáâ¢ã¥â ASCII-ª®¤ ®âáãâáâ¢ã¥â

7 �« áá Dos

�¢ï§ì â¥å ¯¥à¥ç¨á«¥ëå ¢ëè¥ ª« áá®¢, ª®â®àë¥ ¢§ ¨¬®¤¥©áâ¢ãîâ
á á¨áâ¥¬®© DOS ¨  ¯¯ à âãà®© IBM-á®¢¬¥áâ¨¬®£® ¯¥àá® «ì®£®
ª®¬¯ìîâ¥à , ®áãé¥áâ¢«ï¥âáï ç¥à¥§ íª§¥¬¯«ïà ª« áá  Dos, ª®â®àë©
¢ á¨áâ¥¬¥ Smalltalk ®¯à¥¤¥«ï¥âáï á«¥¤ãîé¨¬ ®¡à §®¬

Object subclass: #Dos
instanceVariableNames: 'registers '
classVariableNames: ''
poolDictionaries: ''

�áïª¨© à §, ª®£¤   ¤® à ¡®â âì á à¥£¨áâà ¬¨ ¨ ¯à¥àë¢ ¨ï¬¨,
á®§¤ ¥âáï ®¢ë© íª§¥¬¯«ïà ª« áá  Dos c ¯¥à¥¬¥®© íª§¥¬¯«ïà 

registers | ¬ áá¨¢®¬ á 18-âìî í«¥¬¥â ¬¨, ª ¦¤ë© ¨§ ª®â®àëå |
íª§¥¬¯«ïà ª« áá  Integer. � ¬ áá¨¢¥ registers ®â¢¥¤¥® ¯® ¤¢  í«¥-
¬¥â  ¤«ï í¬ã«ïæ¨¨ à ¡®âë á® á«¥¤ãîé¨¬¨ à¥£¨áâà ¬¨ ¯à®æ¥áá®à 

Intel 8086, ¯à®ã¬¥à®¢ ë¬¨ â ª¨¬ ®¡à §®¬, çâ®
�¥£¨áâà AX BX CX DX SI DI DS ES

n 0 1 2 3 4 5 6 7

�¥£¨áâà AH AL BH BL CH CL DH DL
¨¤¥ªá 1 2 3 4 5 6 7 8
�® ¥áâì, ¢ ¬ áá¨¢¥ registers § ç¥¨¥, åà ïé¥¥áï ¢ áâ àè¥¬ ¡ ©-

â¥ à¥£¨áâà  á ®¬¥à®¬ n, ¡ã¤¥â åà ¨âìáï ¯® ¨¤¥ªáã 2n+ 1,   § -
ç¥¨¥, åà ïé¥¥áï ¢ ¬« ¤è¥¬ ¡ ©â¥ íâ®£® à¥£¨áâà  | ¯® ¨¤¥ªáã



2n+2. �áî à ¡®âã ¯® à §¬¥é¥¨î ¢ ¯¥à¥¬¥®© registers ¥®¡å®¤¨-
¬ëå § ç¥¨© ¢ë¯®«ïîâ á«¥¤ãîé¨¥ ¬¥â®¤ë íª§¥¬¯«ïà 

setReg: regInteger to: anObject
"� ¯¨á âì ¢ à¥£¨áâà á ®¬¥à®¬ regInteger § ç¥¨¥ anObject."

(anObject isKindOf: Integer)
ifTrue: [ anObject < 0

ifTrue: [^ self error: 'negative number not allowed']
ifFalse: [ registers at: regInteger � 2 + 1
put: ((anObject quo: 256) rem: 256);

at: regInteger � 2 + 2
put: (anObject rem: 256)]]

ifFalse: [registers at: regInteger � 2 + 1 put: anObject]

setRegHigh: regInteger to: valInteger
"� ¯¨á âì ¢ áâ àè¨© ¡ ©â à¥£¨áâà  á
®¬¥à®¬ regInteger § ç¥¨¥ anObject."

valInteger < 0
ifTrue: [^ self error: 'value must be positive integer'].

registers
at: regInteger � 2 + 1 put: (valInteger rem: 256)

setRegLow: regInteger to: valInteger
"� ¯¨á âì ¢ ¬« ¤è¨© ¡ ©â à¥£¨áâà  á
®¬¥à®¬ regInteger § ç¥¨¥ anObject."

valInteger < 0
ifTrue: [^ self error: 'value must be positive integer'].

((registers at: regInteger � 2 + 1) isMemberOf: SmallInteger)
ifFalse: [ ``� ¯¨á âì ¢ áâ àè¨© ¡ ©â à¥£¨áâà  § ç¥¨¥ 0''

registers at: regInteger � 2 + 1 put: 0].
registers at: regInteger � 2 + 2 put: (valInteger rem: 256)

�®«ãç¨âì ¬ áá¨¢ registers ¯®§¢®«ï¥â ¬¥â®¤ íª§¥¬¯«ïà 

registers
^ registers



�ë¯®«¨âì ¯à¥àë¢ ¨¥ á ®¬¥à®¬ anInteger ¯®§¢®«ï¥â ¬¥â®¤

íª§¥¬¯«ïà 

interrupt: anInteger
self dosPrimitive: 0

registers: registers
value: anInteger

�à®¬¥ à ¡®âë á ¯à¥àë¢ ¨ï¬¨ ª« áá Dos ®¡¥á¯¥ç¨¢ ¥â ¨ à ¡®âã
 ¯àï¬ãî á  ¯¯ à âãà®© ç¥à¥§ ¯®àâë ¢¢®¤ /¢ë¢®¤ .

Dos instance protocol

inByteFromPort: portAddress | ¢®§¢à é ¥â ¡ ©â, ¯à®ç¨â ë© ¨§ ¯®à-
â  á ®¬¥à®¬ portAddress.

inByteFrom: portAddress | ¯®«®áâìî   «®£¨ç® ¯à¥¤ë¤ãé¥¬ã á®-
®¡é¥¨î.

outByte: byteValue toPort: portAddress | § ¯¨áë¢ ¥â § ç¥¨¥ byte-
Value ¢ ¯®àâ á ®¬¥à®¬ portAddress.

� íâ¨å, ª ª ¨ ¢® ¬®£¨å ¤àã£¨å ¬¥â®¤ å, à¥ «ìãî à ¡®âã á

à¥£¨áâà ¬¨ ¨ ¯à¥àë¢ ¨ï¬¨, ¢ë¯®«ï¥â ¯à¨¬¨â¨¢ë© ¬¥â®¤

dosPrimitive: function
registers: anArray

value: anInteger
"� áâë© ��� �ë¯®«¨âì DOS�äãªæ¨î á ®¬¥à®¬ ¯à¥àë-

¢ ¨ï anInteger
¨ ¬ áá¨¢®¬ § ç¥¨© ¢ à¥£¨áâà å ¨§ registers.
�ãªæ¨¨ ¯à®ã¬¥à®¢ ë á«¥¤ãîé¨¬ ®¡à §®¬:

interrupt = 0, inWord = 1, inByte = 2, outWord = 3
outByte = 4, peek = 5, poke = 6, blockMove = 7, farCall = 8 "

<primitive: 77>

� ¬¥â¨¬, çâ® ¢ ª« áá¥ Dos ¥â ¬¥â®¤®¢-®¡®«®ç¥ª ¤«ï æ¥«®£® àï¤ 
äãªæ¨©, à¥ «¨§ã¥¬ëå íâ¨¬ ¯à¨¬¨â¨¢®¬, ¯®áª®«ìªã ¢ áà¥¤¥ Small-
talk ®¨ ¥ ¡¥§®¯ áë.



�«ï ¤¥¬®áâà æ¨¨ â®£®, ª ª ¨á¯®«ì§ãîâáï ¢ ï§ëª¥ Smalltalk à -
¡®â  á ¯à¥àë¢ ¨ï¬¨ á ¯®¬®éìî íª§¥¬¯«ïà®¢ ª« áá  Dos, ¯à¨¢¥¤¥¬
¬¥â®¤ íª§¥¬¯«ïà  ¨§ ª« áá  Dos, ª®â®àë© ®¯à¥¤¥«ï¥â â¨¯ ¬®¨â®à 
ª®¬¯ìîâ¥à , ¨ å®à®è® ¨§¢¥áâë© ¨§ ¤àã£¨å ï§ëª®¢ ¯à®£à ¬¬¨à®-
¢ ¨ï ¯à¨¬¥à ¯® ¯®¤áç¥âã á¢®¡®¤®£® ¬¥áâ    ¤¨áª¥. � á¨áâ¥¬¥

Smalltalk | íâ® ¬¥â®¤ íª§¥¬¯«ïà  ¨§ ª« áá  Directory.
� ç «  ¬¥â®¤ ¨§ ª« áá  Dos:

monitorIsAnalog
self setRegHigh: 0 to: 16r1A;

setRegLow: 0 to: 16r0;
interrupt: 16r10.

(registers at: 2) = 16r1A ifFalse: [^ false].
^ (registers at: 4) = 8

�¥¯¥àì ¬¥â®¤ ¨§ ª« áá  Directory:

freeDiskSpace
"�®§¢à é ¥â ¢ ¡ ©â å à §¬¥à á¢®¡®¤®£® ¯à®áâà áâ¢ 
  ¤¨áª¥, á®¤¥à¦ é¥¬ â¥ªãé¨© ª â «®£."

| aDos space regs |
aDos := Dos new.
aDos setReg: 3 to: (drive asciiValue � $a asciiValue + 1);

setRegHigh: 0 to: 16r36; interrupt: 16r21.
regs := aDos registers.
^ ((regs at: 5) � 256 + (regs at: 6)) ``¡ ©â   á¥ªâ®à''

� ((regs at: 1) � 256 + (regs at: 2)) ``¡ ©â   ª« áâ¥à''
� ((regs at: 3) � 256 + (regs at: 4)) ``¨â®£!''

�«ï â®£®, çâ®¡ë ¯®ïâì ¯®ç¥¬ã ¤«ï à¥è¥¨ï ¯®áâ ¢«¥®© § -
¤ ç¨ ¢ à¥£¨áâàë  ¤® ¯®¬¥é âì â® ¨«¨ ¨®¥ ç¨á«® ¨ ¢ë¯®«ïâì âã

¨«¨ ¨ãî äãªæ¨î ¨ ¯à¥àë¢ ¨¥  ¤® ®¡à â¨âìáï ª àãª®¢®¤áâ¢ã

¯® á¨áâ¥¬¥ MS/DOS ( ¯à¨¬¥à, [10]), ¢ ª®â®à®© ®¯¨áë¢ ¥âáï ¢ë§®¢
äãªæ¨© ®¯¥à æ¨®®© á¨áâ¥¬ë.
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