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על  סדר היום

 ותכנות מונחה עצמי םJavaמעבר לתכנות בשפת 
)גם בדיקות גם תיכון(תוכנה אינה רק תכנות 

קלאסיות בתכנות ) design patterns(תבניות תיכון 
מונחה עצמים

)crosscutting concerns(חתכי רוחב 
) refactoring(שכתוב מבני 
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? איך יוד ע ים שמו דו ל או תוכנית נכונים

תהליך שמיועד לוודא ב אופן פורמאלי או לא פורמאלי נכונות של : אימ ו ת
מודול או תוכנית ביחס  לחוזה

למרות ). כריעלא ( אינו אפשרי במקרה הכל לי אימ ו ת פ ורמאלי אוטומאטי
. שלעיתים אינם מצ ליחיםפורמלייםזאת קיימים כלים 

 יקר מדי לרוב המערכות  פרט אולי למערכות שחיי אדם אימ ו ת פ ורמאלי ידנ י
א בל גם  שם יש פחות אימות , וכולי, מוטסות, רפואיות(תלויים בהן ישירות 

)ממה שהיה ראוי

ביצוע סדרת הרצות של התוכנה שמיועדות למ צוא ): testing (בדיק ו ת 
 בנכונותהבט חוננוולהגדיל את , א ם יש, פגמים

ומועיל מאוד באופן מעשי להק טנת  , אבל יותר טוב מכלום, לא מבטיח נכונות
מספר הפגמים 
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אל  תירה בשליח
א בל זה  בד ר ך  ,  זה כ מובן  מעצבן,  כאש ר   ה מכוני ת לא  עוברת ט ס ט 

 של  מכון הרי שוי שביצ ע את הט ס ט כיש לוןכלל ל א 
 של  בדיק ה הם  נ פ ר דים לחלו טין  מ א לה של  הקוד  הצלחה וכישלון
!  הנב דק
 אם  היא  מ גלה פ גםמצליחהבדיקה  
 אם   היא ל א  מגלה  פגם או  מ ד ווחת על  פגם לא קייםנכשלתבדיקה  

, אם ב ד יקה מ דווחת  על פגם נ א מ ר  שהקוד ל א  עבר א ת הב ד יקה
ולא נ א מ ר  ש הבדיק ה נכ ש לה

כי הוא  ) אבל   חיובי,  לא  מש מ ח אולי(דווח על  פגם הוא  אירוע חיובי 
מ ס פק  א פ ש רות לתיקון פגם ל פני  שהו א  גורם עוד נזק 
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שלושה סוגי בדיקות
מחלקה אח ת או , שרות(בודקות מודול בודד ) unit tests (בדיק ו ת  יחי דה

) מספר מחל קות קשורות

או קבו צה של מודולים ,  בודקות את התוכנית כולהבדיק ו ת  אינטג רציה
כלומר (מת ב צ ע ת  תמיד לא חר בדיקות היחידה של המודולים הבודדים ; בי חד

) על מודולים שעברו את בדיקות היחידה שלהם

מת ב צ עו ת על ידי הלקוח או על ידי ) acceptance tests (בדיק ו ת  קבלה
לא על ידי צוות הפיתוח, צוות שמתפקד בתור לקוח

אבל אצ ל , התוכנה ממשיכה למעשה להיבדק , גם לא ח ר כניסה לשימוש
רצוי שיהיה מנגנון דיווח לתקלות ופגמים שמתגלי ם ; משתמ שים אמיתיים

ורצוי לתקן את הפגמים הללו, ב של ב הזה
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קופס או ת שחור ו ת וקופס או ת פתוחות

:על כל מודול תוכנה צריך לבצ ע  שני סוגים של בדיקות יחידה

)black-box tests (ב דיקות קופסה שחורה
והן אינן תלויות במימוש , בודקים את  ה קוד מול החוזה שהוא מבטיח לקיים

בדיקות קופסה שחורה לא תלויות במימוש ולכ ן אותו סט בדיקות תקף 
ובפרט לשינויים , גם הע תידיים, לכ ל המימושים של מנשק מסוים

ותיקונים במימוש הנוכחי

) glass-box tests או coverage tests (בדיקות כיסוי
תרוץ יותר , ובמקרים מסוימים, כל פיסת קוד תרוץ, דואגות שבזמן הבדיקות

בכמה צורות
בדיקות כיסוי צריך לעדכ ן כאשר מעד כנים את הקוד
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?איך בודקי ם
מנועים ורכיבים חלופיים: ב בדיקות מעורבי ם שני סוגי קוד

הוא קוד שמדמה לקוח של המודול הנבדק וקורא לו) driver (מ נו ע
מחליף ספק שמשרת את המודול הנבדק ) stub (רכיב ח לופ י

C- שמשתמ שת ב B- משתמשת ב Aלמשל מחל קה  
על מנת , C- ותספק מחל קה  חלופית לB תדמה לקוח של B-בדיקת יחידה ל

C- וA- בנפרד מBשניתן יהיה לבדוק את 
רכיב חלופי צריך להיות פשוט כ כ ל האפשר

לפעמים  הרכיב החלופי לא יכול להיות משמעותית יותר פשוט מהמודול 
ואז כדאי להשתמ ש במודול האמיתי לאחר בדיקות , שאותו הוא מחליף

יסודיות שלו

A B CStub(C)Driver(A)
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בדיקות רגרסיה
גם לאחר (בכל שלב של חיי התוכנה , ב כ ל פעם שמגלים פגם ב תוכנה 

כלומר שנכש ל ת , בדיקה שחוש פ ת את הפגםיש להוסיף ) שנכנסה  לשימוש
ב גרסה ע ם הפגם אב ל עו ברת ב גרסה המתוקנת 

לפעמים  הבדיקה תתווסף לבד יקות הקופסה השחורה ולפעמים לבדיקות 
)א ם הפגם קשור באופן הדוק למימוש ולא לחוזה(הכיסוי 

כולל כל הבד יקות הללו שנוצ רו בעק בות גילוי , את סט הבדיקות השלם
על מנת לוודא שהשינוי לא ,  במודול הרלוונטימריצ י ם  לאחר כל שינ ו י, פגמים

כלומר להופעה מחודשת של פגמים ישנים, גרם לרגרסיה

 ויש לו ערך טכני ני סי ון מצ טבר, כמו התוכנה המתוקנת, סט הבדיקות מייצג
וכל כלי משמעו תי
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בדיקות צריכות ל היות אוטומטיות

כי , בדיקה  שדורשת התערבות של אד ם ה יא בדיק ה לא טובה
קשה ויקר לחזור עליה אחרי כל  שינוי בתוכנ ה 

אוטומטיתכל בדיק ה בד ידה צ ריכה  להיות , ל כן
שמריץ את כל הב דיקות ומדווח על כל  ) תוכנ ה(צריך מנגנון 

הפגמים שהתגלו
ל משל אם ביצע נו שינוי קטן , לפעמים צריך להר יץ אולי רק חלק

אבל אם הב דיקות מהירות כדאי להריץ את כולן; בתוכנ ה
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תמיכה בסביבת הפי תוח

כלי ם נוחים לב דיקות  יחידה קיימים 
לכ ל שפות התכנות ולכ ל סביבו ת 

, )JUnit, NUnit, CPPUnit(הפיתוח 
 Testהכלי ם מגדירים את המושג 

Suiteליצירת סדרת בדיקות 
הס ביב ה מספקת מידע נוח לג בי אלו 
בדיקות בו צ עו אילו עברו ואילו נכש לו
קל לראות האם נזרקו חריגות ואילו

קל לנווט בקוד ישירות למקור הב עיה 
ב עיה = אדום 
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פיתוח מ ונחה ב די קות

.מתודולוגיה ששמה ד גש על הבדיקות כגורם המנ יע את התהליך
:חוזרים שוב ושוב על התהליך הבא

.הוסף במהירות בדיק ה
.הרץ א ת כל הב דיקות וראה שהח דשה  לא עוברת

.בצע שינוי קטן בקוד
.הרץ א ת כל הב דיקות וראה שכולם עוברות

.  לביטול כפילות בקודrefactoringבצע 

Kent Beck, Test-Driven Development By example, 
Addison-Wesley

http://images.google.com/imgres?imgurl=http://www.bookpool.com/covers/530/0321146530_500.gif&imgrefurl=http://www.bookpool.com/sm/0321146530&h=502&w=401&sz=76&hl=en&start=6&tbnid=cQVRSxt-503ffM:&tbnh=130&tbnw=104&prev=/images%3Fq%3DTest-Driven%2BDevelopment%2BBy%2Bexample%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLJ,GGLJ:2006-33,GGLJ:en%26sa%3DN
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פית וח מונחה בדיקות
! את הפונקציהמקדימההב דיקה 

 מטרתה לגרום לבדיקה  -  מינימליתהפונק ציה הנ כתבת היא 
לה צליח 

פסיכולוגיהיבט 

ל כל מחל ק ה ולכל מתודה נ כתוב מחלק ת בדיק ה ומתודת 
. בדיקה 

 נבדוק MyClass של המחלקה funcלדוגמא את המתודה 
TestMyClass של המחלקה testFuncבעזרת המתודה 



מבוא  להנד סת תוכנ ה
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מבוא  להנד סת תוכנ ה
תהליך הפיתוח של תוכנה אינו מורכב רק מתכ נות ובדיקות

התהליך מתחיל לפני הפיתוח ונמשך גם אחרי שהפיתוח הסתיים
הנדסת תוכנה מתיימרת להיות תחום  הנדסי העוסק ב כ ל ההיבטים של יצירת 

.מערכות  תוכנה
במה , ב חל ק הזה של הקורס נדון בקצרה בשל בים שלפני וא חרי הפיתוח

שמשותף להם ולפיתוח ובמה ששונה
הנושא רחב מדי; הדיון יהיה תמצ יתי ולא ממצה

קיימים קורסי בחירה מתקדמים ב חוג המתמק דים בשלבי ם השונים
הדיון אינו ספציפי לתכנ ות מונחה עצמים 
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מחזו ר  החיים של תוכנה

)requirements analysis(ניתוח דרישות 
) design(תיכון 

)Construction, implementation or coding(מימוש 
)integration(שילוב 

)Testing and debugging aka: verification(בדיקות וניפוי שגיאות 
בדיקות ק בלה 

) production(ייצור 
)deployment and installation(הפצה והתקנה  

)maintenance(ת חזוקה ושינויים 

התייחס ות מיוחדת למקרה שמערכ ת התוכנה היא חל ק ממערכ ת ממוחש ב ת 
.הכוללת  חומרה ותוכנה
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מו ד ל המפל 
המודל  המסורתי של מחזור חיים נ קר א מודל מפל המים 

)waterfall model, Royce 1970 (- כ ל שלב מתבצע ל אחר 
).אך ניתן לחזור לשלב קודם ל צורך תיקון(שקודמו הסתיים 

http://en.wikipedia.org/wiki/Image:Waterfall_model.png
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ס פירלהמו ד ל 

) spiral model (הספירלהמודל 
 Barry(שהוצ ע מאוחר יותר 

Boehm, 1988 ( מפתח את
. המערכ ת באופן אבולוציוני

מת חילים מפיתוח מערכ ת 
ומב צ עים את  כל , מינימלית
לאח ר סיום מעריכים . השל בים

מחליטים מה , את המוצר הנוכחי
וחוזרים על כל  השלבים , להוסיף
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?ס פירלהמפל א ו 
 מאפשר לראות מוצר חל קי ולה עריך אותוהספירלהמודל 

.רצוי לא לטעות: אבל מפל המים משקף את הרצוי

:  קיימים גם מוד לים אחרים לתהליך הפיתוח
 של משפחת המודלים הפופולריותבשנים האחרונות עולה 

)  agile( הקלילה 
eXtremeהנציג הבולט של המשפחה הזו הוא  Programming 

)תכנות קיצוני(
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)XP(תכנות קיצ וני 

 ,Kent Beck, Ward Cunningham(מעצבי השיטה 
Ron Jeffries ,1996  ( ערכים4ניסחו :

)feedback(משוב 
)Simplicity( פשטות  

)Communication( תקשורת  
)Courage(אומץ 

 מיומנויות תוכנה12ערכים אלו מבוטאים ב 
נלקח כל , מכיוון שהע רכים והמיומנויות הוכחו כטובים

אחד מהם לקיצוניות 
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בדיקות אינטגרציה  משו ב  תקשורת פשטות אומץ  אחריותמטפורותשכתוב

Source: Beck, K. (2000). eXtreme Programming explained, 
Addison Wesley.
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מח ירן  של  טע וי ו ת
מחיר תיקונה קטן יותר, ככל שטעות מתגלה מוקדם יותר

נניח שטעינו בניתוח ה דר ישות ושכח נו פעולה מסוימת שהתוכנ ה 
צריכ ה  לבצע 

, המחיר יהיה מינימאלי, אם נגלה את הטעות לפני המעבר לתיכון
אולי עיכוב קטן בלוח הזמנים

נצטר ך אולי לזרוק חלק מהתיכון שלא , אם נגלה בזמן התיכון
יתאים לדרישות המתוקנות

נצטרך  אולי , אבל אם נגלה את הטעות רק בזמן בדיקות הקבלה
!לזרוק חלקים גדולים מהתיכון ומהמימוש

לשם כ ך צריך לתכנן בקפ דנות את ; ע דיף לגלות טעויות מוקד ם
ולהשתדל להשתמש בשיטות שימזערו , תהליך הפיתוח ה כולל

טעויות ואת הצורך  לחזור אחורה לשלב קודם 
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מח ירן  של  טע וי ו ת
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)design patterns(תבניות תיכון 
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 מו טיבציה-תבנ יו ת תיכון  
בחיי היום יום אנחנו מתארים דברים תוך שימוש בתבניות 

:חוזרות
"4 דלתות במקום 2אבל יש לה ', היא כמו מכונית ב' מכונית א"
"אבל עם דלתות במקום מגרות, אני רוצה ארון כמו זה"

י "אנחנ ו יכולים להסביר כיצ ד לע שות משהו ע, גם בפיתוח תוכנ ה 
ובצורה כזאת להקל ע ל  , התייחסות לדברים  שעשינו בעבר

.התקשורת עם עמיתים
"ונבצע חיפוש לרוחב, בינרינאחסן את המבנה בעץ "
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:הגדרו ת מהספרות
"Design Patterns are recurring solutions to design problems
you see over and over." [Alpert, Brown, Wof, 1998].

"Design Patterns constitute a set of rules describing how to 
accomplish certain tasks in the realm of software 
development." [Pree, 1994].

"A pattern address a recurring design problem that arises in 
specific design situations and presents a solution to it." 
[Buschmann et al, 1996].

"Patterns identify and specify abstractions that are above the 
level of single classes and instances, or of components." 
[Gamma et al, 1993].
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מקורות

 דוגמאות – GoF בעקבות הספר שמכונה פופולריהמושג נעשה 
C++ה קוד ב 

Design Patterns: Elements of Reusable 
Object-Oriented Software

By Erich Gamma, Richard Helm, Ralph 
Johnson, John Vlissides.

Published by Addison Wesley Professional.
Series: Addison-Wesley Professional 

Computing Series.

ISBN: 0201633612; Published: Oct 31, 
1994; Copyright 1995; Pages: 416; 
Edition: 1st. 
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Javaמקורות ב 
: כגוןJavaקיימים כמה מקורות לת בניות עי צוב ע ם דוגמאות בש פת 

The Design Patterns Java Companion
James W. Cooper
http://www.patterndepot.com/put/8/JavaPatterns.htm

Thinking in Patterns with Java
Bruce Eckel
http://www.mindview.net/Books/TIPatterns/

Javaי כות בי הספריות הסטנדרטיות של "ת בניות עי צוב רבות אומצו ע
GUIבס פריות ) א בל לא רק(ב עיקר 

http://www.patterndepot.com/put/8/JavaPatterns.htm
http://www.mindview.net/Books/TIPatterns/
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סיווג תבניות
 תבנ יות שמחולקות לשלוש משפחות לפי המטרה 23 מציג GoFהספר של 

:שלהן
.נוגעות לתהליך היצירה של עצ מים: Creationalתב נ יו ת  ליצירה
.עוסקות בהרכ ב ה של מחל קות וע צ מים: Structuralתב נ יו ת  מבנה

מאפיינות את  הדרכים בהן מחל קות : Behavioralתב נ יו ת  התנהגו ת 
.וע צמים מתקשרים ומחלקים אח ריות

 מחל קות או –קלסיפיק ציה נוספת מתייחסת  לתחום  העיסוק של תב נית 
.ע צ מים
: שמופיעים בד רך כלל בי חדלקבוצ ו ת של תב נ יו ת ניתן להתייחס , בנוסף

כ אלה שמהווים חלופות שונות לפתרון בעיות דומות 
 –ולהיפך 

פתרונות דומים לב עיות שונות 

לת בניות חשיב ות גדולה באפיון הבעיות 
 בהק שר רחב או מקומי–חל ק מהת בניות ראינו במהלך הקורס 
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סיווג תבניות
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תבניות יציר ה

Abstract Factory – יצירה של מש פחות של מחלקות 
ללא ציון המחלקה הקונקרטית 

ח ל ון ופס גלילה של יצרן מ סוים :  לדוגמא
CartesianLine, PolarLine:  לדוגמא

Builder – הפרדת תהלי ך יצירה של עצ ם מורכב 
כך שניתן לחזור על אותו תהלי ך יצירה , מהייצוג של ו

עבור עצמי ם ממחלקות שונות
המ רת  מ סמך מפורמ ט  אח ד  ל משנהו: לדוגמא

GUIמבנה של מ סכי 
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תבניות יציר ה

Factory Method – הגדרת מנש ק ליצירת עצמי ם 
תוך מתן אפשרות למחלקות נגזרת לקבוע את טיפוס 

העצ ם הנוצר
היררכיה מקבילה של יישום  ומסמך שהוא יוצר : לדוגמא

Prototype – י שיבוט עצם " יצירת עצמי ם חדשים ע
או כאשר , שימושי כאשר אתחול עצ ם חדש ארוך. קיים

טיפוס הע צם אינו ידוע 
י ע רך נת ון"א ת חול  מ ערכים  ע: לדוגמא
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תבניות יציר ה

Singelton – יצירת מחלקה עם מופע יחיד 
  או שעון מערכת Abstract Factory:  לדוגמא
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תבניות מבנה

Adapter – התאמת ממשק של מחלק ה לממשק שלו מצפים 
הל קוחות שלה 

כאשר , שימוש בקוד מחלקה קיימת במערכת חדשה: לדוגמא
המנשק הדרוש במערכת החדשה אינו תואם את המנשק של 

המחלקה המקורית

Bridge –המאפשר ,  מבטל את התלות בין ממשק ובין מימוש
ל כל א ח ד מהם מתפתח בצורה עצמ אית

 חלונות במקביל לפיתוח היררכיה של מימוש יפיתוח היררכיה של 
 חלונותסוגי
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תבניות מבנה
Composite – הצגת ע צ מים במ בנה עץ ומתן ממשק א חיד לע צ מים פשוטים 

ולע צמים מורכבי ם 
: לדוגמא

ת מ ונ ה :  מ לבנים  ו מל ל  ו מ ורכבים כגון,  ק ו ו ים:  כגוןפרי מ יט יב יםעצמים גרפים 
קבצים ות יקי ו ת 

SWTרכיבי 
)XML) XML DOMשערו ך מ ס מך , שערוך עץ ביטו י י ם מ ת מט ים

Proxy –יוצר פונדקאי או שומר מקום לע צ ם  כ די לפקח על הגישה אליו 
:  לדוגמא

מצב יעים חכמים,  במ ס מך"  כבדות" ת מ ונ ו ת  
Access Proxy
Firewall Proxy

Virtual Proxy (Lazy Proxy)
Remote Proxy

Synchronization Proxy
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/** A Proxy that intercepts String arguments & converts then to
uppercase Then, as usual, it will forward method calls to the
enclosed object */

import java.util.*;
import java.lang.reflect.*;

class UppercaseProxy implements InvocationHandler {
private Object obj;

public UppercaseProxy(Object obj) { 
this.obj=obj; 

}

public Object invoke(Object proxy, Method m, Object[] args) 
throws Throwable {

if (args!=null){
for (int i = 0; i < args.length; i++) {

if ( args[i] instanceof String) {
String s = (String)args[i];
args[i] = s.toUpperCase();

}
}

}
return m.invoke(obj, args);

}
}
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/** You can now wrap this proxy around any object (e.g: List),
provided you only work through interfaces */

public class ProxyTest {
public static void main(String[] args) throws Exception {

ArrayList myList=new ArrayList();

// Create a proxy that wraps myList and implements 
interface List:

Object proxy = Proxy.newProxyInstance(
java.util.List.class.getClassLoader(),
new Class[] {java.util.List.class},   // interfaces
new UppercaseProxy(myList));          // wrapped obj

// Add items to list, through the proxy:
List pList= (List) proxy;
pList.add("Aa");
pList.add("bbb");
System.out.println(pList);

}
}



Java בשפת  1ת ו כנה 
א ונ י ב רס י ט ת תל אב י ב 

38

תבניות מבנה

Flyweight – מאפשר שיתוף יעיל ש ל ע צמים מרובים 
בגרעיניות זעירה

ע צ ם  לכל   תו:  לדוגמא
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תבניות מבנה

Facade – מתן מנשק אחיד לאוסף ממ ש קים בתוך 
יוצר ממש ק ברמת הרכיב ומפשט את . תת מערכת

השימ וש בתת המערכת
קומפיילר: לדוגמא
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תבניות מבנה

Decorator – הוספה דינאמית של תכונות של א על ידי 
: לדוגמא. ירושה

BufferedOutputStream ,DataOutputStream

מסמך ע ם   מ סגרת ופס גלילה
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תבניות התנהגות 
Chain of Responsibility  - מניעת צימוד בין שולח ההודעה והנמען 

הנמענים . י מתן כמה נמענים אפשריים לטיפול בהודעה"שלה ע
 זה לזה וההודעה תחלחל ביניהם עד לטיפולהישורשרוהפוטנציאלים 
: לדוגמא

ClassLoaders) סדר הפ וך(
 עבור כפת ו רHelpבקשת  
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תבניות התנהגות

Command – לקוח ע שוי .  ש ל בקשה כעצםהכמסה
, לאגור בקשות!) מתודה(לטפל  במש תנה הודע ה 

,  לס דר אותן בתור
הרצ ת  משימות  ע ל שרת   ,   מימוש ת פריטי ם :  לדוגמא
מרוח ק

Interpreter – בהינתן שפה נגדיר ייצוג של הד קדוק 
ש לה בד בבד עם מפרש השפה

ר גולרים שפ ת  בי ט ויים : לדוגמא
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תבניות התנהגות

Iterator – מתן דרך לגש ת לאברי עצם מוכל בצורה 
סדר תית ללא חשיפת הייצוג של הע צם המוכל

:  לדוגמא
'וכועץ , Set  של  אי טר ט ור
foreach

Memento – מאפשר לעצם לייצא את המצב של ו 
ההכמסה לצורך שימוש עתידי  ללא פגיעה בעקרון 

UNDOפע ולת  :  לדוגמא
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תבניות התנהגות

Mediator – את הצורה שבה המכמיס הגדרת עצם 
המתווך מקטין את התלות בין . עצמי ם מתקשרים

בינהםי מניעת תקשורת מפורשת "העצ מים ע 
middleware
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תבניות התנהגות
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תבניות התנהגות

Observer – רבים בין עצמים כ ך - הג דר ת תלות של יחיד
שלאחר שינוי ביחיד  כל  צ ופיו מיודעים ומעודכ נים בצורה 

אוטומטית
SWT ,JFace - בארועים, MVC: לדוגמא Viewers

State – מאפשר לעצ ם ל שנות את התנהגותו כתוצאה משינוי 
הע צם יראה  כא ילו הוא החל יף מחלק ה . במצבו הפנימי

TCPConnection: לדוגמא
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תבניות התנהגות
Strategy –ה כמסה,  הג דר ה של משפחה של אלגוריתמים 

בינהם ומתן אפשרות להחלפה  , שלהם 
: לדוגמא

שבירת   שורות   א רוכות במסמך  הנוצר   מזרם 
Layout Manager

Template Method  - הג דר ת שלד אלגוריתם תוך דחיית כ מה 
מחלקות נגזרת יכולות להג דיר מחדש . צע דים  למחלקות נג זרת

מקטעים ללא  צורך לה ג דיר מחד ש את כ ל הא לגוריתם 
: לדוגמא

פתיחת  מסמ ך   ביישום  לל א  תל ות בסוג המסמך   או היישום ב פועל 
אלגו ריתם  טעינת מ ח לקה

AbstractList
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תבניות התנהגות

Visitor – מייצג פעול ה שיש לבצע ע ל עצ מים במבנה 
התבנית מאפשרת להגדיר פעולות חדשות לל א . נתון

צורך בשינוי המחלקות של  העצמים במבנה
ע צ י גזירה של שפות:  לדוגמא



Crosscutting Concerns

חתכי רוחב בתוכנה 
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No Silver Bullet
בתוכנ ה אין פתרונות קסם 

גם לתכ נות מונחה עצמים יש החסרונות שלו וצריך להיות ערים 
לה ם 

 crosscutting(חסרון בולט קשור לניהול של חתכי רוחב 
concerns ( במערכת תוכ נ ה

נניח שכתבנו תוכנ ה  שעושה משהו
 SomeBusinessClassבמערכת התוכנה נמצא את המחלקה 

someOperation עם השרות
ר ק   (withdraw עם השרות BankAccountלמשל המחלקה 
) הדבר תקף כמעט לכל תוכנה אמיתית–לצורך הדוגמא 
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The wrong way

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members

// Override methods in the base class

public void someOperation(OperationInformation info) {

// ==== Perform the core operation ====
}

...
}
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The wrong way(2)

But what about logging capabilities ? 

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members
...Log stream ;
// Override methods in the base class

public void someOperation(OperationInformation info){
...log the start of operation
// ==== Perform the core operation ====
...log the complition of operation

}
}
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The wrong way(3)

Actually, we want it multithreaded…

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members
...Log stream ;
// Override methods in the base class

public void someOperation(OperationInformation info) {
...lock the object – thread safety
...log the start of operation
// ==== Perform the core operation ====
...log the complition of operation 
...unlock the object

}
}



Java בשפת  1ת ו כנה 
א ונ י ב רס י ט ת תל אב י ב 

54

The wrong way(4)

Who enforces your contract ? 

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members
...Log stream ;
// Override methods in the base class

public void someOperation(OperationInformation info) {
...ensure info satisfies contract
...lock the object – thread safety
...log the start of operation
// ==== Perform the core operation ====
...log the complition of operation 
...unlock the object

}
}
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The wrong way(5)

Authorization ? Authentication ? 

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members
...Log stream ;
// Override methods in the base class

public void someOperation(OperationInformation info) {
...ensure authorization
...ensure info satisfies contract
...lock the object – thread safety
...log the start of operation
// ==== Perform the core operation ====
...log the complition of operation 
...unlock the object

}
}
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The wrong way(6)
Persistence ? Cache consistency ? 

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members
...Log stream ;
...cache update_status ;
// Override methods in the base class

public void someOperation(OperationInformation info) {
...ensure authorization
...ensure info satisfies contract
...lock the object – thread safety
...ensure cache is up to date
...log the start of operation
// ==== Perform the core operation ====
...log the complition of operation 
...unlock the object

}
public void save(PersitanceStorage ps) {...}

public void load(PersitanceStorage ps) {...} 
}
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? מה קיבלנו
:  בשת י ר מ ו תבלאגן

):  ה שרות  ה בודד( ברמת ה מ יקרו 
Code Tangling

רק מ שה ו  "הוא כבר לא עו ש ה 
מ וד ו ל רי ל א -" אחד

> =ראו תרשים 

) :  מערכת הת וכנה( ברמת ה מאקרו 
Code Scattering

קטעי  קוד קש ו רים ,  שכפו ל ק וד
אינם  מ ו פ יעים יח ד

ראו תרשי מ ים גם בשקפים  
הבאים

 נ וצרת בגלל  אופ י   ה מ וד ולרי ו תשבירת  
ל קוח של  תכנ ות   מ ונחה עצמ ים-הס פק
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good modularity
XML parsing

XML parsing in org.apache.tomcat
red shows relevant lines of code
nicely fits in one box
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good modularity
URL pattern matching

URL pattern matching in org.apache.tomcat
red shows relevant lines of code
nicely fits in two boxes (using inheritance)
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logging is not modularized…

where is logging in org.apache.tomcat
red shows lines of code that handle logging 
not in just one place
not even in a small number of places
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...איל ו רק יכול נו
/*
* ====================================================================
*
* The Apache Software License, Version 1.1
*
* Copyright (c) 1999 The Apache Software Foundation.  All rights
* reserved.
*
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:
*
* 1. Redistributions of source code must retain the above copyright
*    notice, this list of conditions and the following disclaimer.
*
* 2. Redistributions in binary form must reproduce the above copyright
*    notice, this list of conditions and the following disclaimer in
*    the documentation and/or other materials provided with the
*    distribution.
*
* 3. The end-user documentation included with the redistribution, if
*    any, must include the following acknowlegement:
*       "This product includes software developed by the
*        Apache Software Foundation (http://www.apache.org/)."
*    Alternately, this acknowlegement may appear in the software
itself,
*    if and wherever such third-party acknowlegements normally appear.
*
* 4. The names "The Jakarta Project", "Tomcat", and "Apache Software
*    Foundation" must not be used to endorse or promote products
derived
*    from this software without prior written permission. For written
*    permission, please contact apache@apache.org.
*
* 5. Products derived from this software may not be called "Apache"
*    nor may "Apache" appear in their names without prior written
*    permission of the Apache Group.
*
* THIS SOFTWARE IS PROVIDED ``AS IS'' AND ANY EXPRESSED OR IMPLIED
* WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
* OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
* DISCLAIMED.  IN NO EVENT SHALL THE APACHE SOFTWARE FOUNDATION OR
* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
* LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
* USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
* ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
* OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT
* OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
* ====================================================================
*
* This software consists of voluntary contributions made by many
* individuals on behalf of the Apache Software Foundation.  For more
* information on the Apache Software Foundation, please see
* <http://www.apache.org/>.
*
* [Additional notices, if required by prior licensing conditions]
*
*/

package org.apache.tomcat.session;

import org.apache.tomcat.core.*;
import org.apache.tomcat.util.StringManager;
import java.io.*;
import java.net.*;
import java.util.*;
import javax.servlet.*;
import javax.servlet.http.*;

/**
* Core implementation of an application level session
*
* @author James Duncan Davidson [duncan@eng.sun.com]
* @author Jason Hunter [jch@eng.sun.com]
* @author James Todd [gonzo@eng.sun.com]
*/

public class ApplicationSession implements HttpSession {

private StringManager sm =
StringManager.getManager("org.apache.tomcat.session");

private Hashtable values = new Hashtable();
private String id;
private ServerSession serverSession;
private Context context;
private long creationTime = System.currentTimeMillis();;
private long thisAccessTime = creationTime;
private long lastAccessed = creationTime;
private int inactiveInterval = -1;
private boolean valid = true;

ApplicationSession(String id, ServerSession serverSession,
Context context) {
this.serverSession = serverSession;
this.context = context;
this.id = id;

this.inactiveInterval = context.getSessionTimeOut();

if (this.inactiveInterval != -1) {
this.inactiveInterval *= 60;

}
}

ServerSession getServerSession() {
return serverSession;

}

/**
* Called by context when request comes in so that accesses and
* inactivities can be dealt with accordingly.
*/

void accessed() {
// set last accessed to thisAccessTime as it will be left over
// from the previous access
lastAccessed = thisAccessTime;
thisAccessTime = System.currentTimeMillis();

validate();
}

void validate() {
// if we have an inactive interval, check to see if we've exceeded it
if (inactiveInterval != -1) {

int thisInterval =
(int)(System.currentTimeMillis() - lastAccessed) / 1000;

if (thisInterval > inactiveInterval) {
invalidate();

}
}

}

// HTTP SESSION IMPLEMENTATION METHODS

public String getId() {
if (valid) {

return id;
} else {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

}

public long getCreationTime() {
if (valid) {

return creationTime;
} else {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

}

/**
*
* @deprecated
*/

public HttpSessionContext getSessionContext() {
return new SessionContextImpl();

}

public long getLastAccessedTime() {
if (valid) {

return lastAccessed;
} else {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

}

public void invalidate() {
serverSession.removeApplicationSession(context);

// remove everything in the session

Enumeration enum = values.keys();
while (enum.hasMoreElements()) {

String name = (String)enum.nextElement();
removeValue(name);

}

valid = false;
}

public boolean isNew() {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

if (thisAccessTime == creationTime) {
return true;

} else {
return false;

}
}

/**
* @deprecated
*/

public void putValue(String name, Object value) {
setAttribute(name, value);

}

public void setAttribute(String name, Object value) {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

if (name == null) {
String msg = sm.getString("applicationSession.value.iae");

throw new IllegalArgumentException(msg);
}

removeValue(name);  // remove any existing binding

if (value != null && value instanceof HttpSessionBindingListener) {
HttpSessionBindingEvent e =

new HttpSessionBindingEvent(this, name);

((HttpSessionBindingListener)value).valueBound(e);
}

values.put(name, value);
}

/**
* @deprecated
*/

public Object getValue(String name) {
return getAttribute(name);

}

public Object getAttribute(String name) {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

if (name == null) {
String msg = sm.getString("applicationSession.value.iae");

throw new IllegalArgumentException(msg);
}

return values.get(name);
}

/**
* @deprecated
*/

public String[] getValueNames() {
Enumeration e = getAttributeNames();
Vector names = new Vector();

while (e.hasMoreElements()) {
names.addElement(e.nextElement());

}

String[] valueNames = new String[names.size()];

names.copyInto(valueNames);

return valueNames;

}

public Enumeration getAttributeNames() {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

Hashtable valuesClone = (Hashtable)values.clone();

return (Enumeration)valuesClone.keys();
}

/**
* @deprecated
*/

public void removeValue(String name) {
removeAttribute(name);

}

public void removeAttribute(String name) {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

if (name == null) {
String msg = sm.getString("applicationSession.value.iae");

throw new IllegalArgumentException(msg);
}

Object o = values.get(name);

if (o instanceof HttpSessionBindingListener) {
HttpSessionBindingEvent e =

new HttpSessionBindingEvent(this,name);

((HttpSessionBindingListener)o).valueUnbound(e);
}

values.remove(name);
}

public void setMaxInactiveInterval(int interval) {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

inactiveInterval = interval;
}

public int getMaxInactiveInterval() {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

return inactiveInterval;
}

}

//-----------------------------------------------------------------------

ApplicationSession
package org.apache.tomcat.session;

import java.io.IOException;
import java.io.ObjectInputStream;
import java.io.ObjectOutputStream;
import java.io.Serializable;
import java.util.Enumeration;
import java.util.Hashtable;
import java.util.Vector;
import javax.servlet.ServletException;
import javax.servlet.http.HttpSession;
import javax.servlet.http.HttpSessionBindingEvent;
import javax.servlet.http.HttpSessionBindingListener;
import javax.servlet.http.HttpSessionContext;
import org.apache.tomcat.catalina.*;
import org.apache.tomcat.util.StringManager;

/**
* Standard implementation of the <b>Session</b> 
interface.  This object is
* serializable, so that it can be stored in 
persistent storage or transferred
* to a different JVM for distributable session 
support.
* <p>
* <b>IMPLEMENTATION NOTE</b>:  An instance of this 
class represents both the
* internal (Session) and application level 
(HttpSession) view of the session.
* However, because the class itself is not declared 
public, Java logic outside
* of the <code>org.apache.tomcat.session</code> 
package cannot cast an
* HttpSession view of this instance back to a 
Session view.
*
* @author Craig R. McClanahan
* @version $Revision: 1.2 $ $Date: 2000/05/15 
17:54:10 $
*/

final class StandardSession
implements HttpSession, Session {

// ----------------------------------------------
------------- Constructors

/**
* Construct a new Session associated with the 

specified Manager.
*
* @param manager The manager with which this 

Session is associated
*/

public StandardSession(Manager manager) {

super();
this.manager = manager;

}

// ----------------------------------------------
------- Instance Variables

/**
* The collection of user data attributes 

associated with this Session.
*/

private Hashtable attributes = new Hashtable();

/**
* The time this session was created, in 

milliseconds since midnight,
* January 1, 1970 GMT.
*/

private long creationTime = 0L;

/**
* The session identifier of this Session.
*/

private String id = null;

/**
* Descriptive information describing this 

Session implementation.
*/

private static final String info = 
"StandardSession/1.0";

/**
* The last accessed time for this Session.
*/

private long lastAccessedTime = creationTime;

/**
* The Manager with which this Session is 

associated.
*/

private Manager manager = null;

/**
* The maximum time interval, in seconds, between 

client requests before
* the servlet container may invalidate this 

session.  A negative time
* indicates that the session should never time 

out.
*/

private int maxInactiveInterval = -1;

/**
* Flag indicating whether this session is new or 

not.
*/

private boolean isNew = true;

/**
* Flag indicating whether this session is valid 

or not.
*/

private boolean isValid = false;

/**
* The string manager for this package.
*/

private StringManager sm =

StringManager.getManager("org.apache.tomcat.session")
;

/**
* The HTTP session context associated with this 

session.
*/

private static HttpSessionContext sessionContext
= null;

/**
* The current accessed time for this session.
*/

private long thisAccessedTime = creationTime;

// ----------------------------------------------
------- Session Properties

/**
* Set the creation time for this session.  This 

method is called by the
* Manager when an existing Session instance is 

reused.
*
* @param time The new creation time
*/

public void setCreationTime(long time) {

this.creationTime = time;
this.lastAccessedTime = time;
this.thisAccessedTime = time;

}

/**
* Return the session identifier for this 

session.
*/

public String getId() {

return (this.id);

}

/**
* Set the session identifier for this session.
*
* @param id The new session identifier
*/

public void setId(String id) {

if ((this.id != null) && (manager != null) &&
(manager instanceof ManagerBase))
((ManagerBase) manager).remove(this);

this.id = id;

if ((manager != null) && (manager instanceof
ManagerBase))

((ManagerBase) manager).add(this);

}

/**
* Return descriptive information about this 

Session implementation and
* the corresponding version number, in the 

format
* 

<code>&lt;description&gt;/&lt;version&gt;</code>.
*/

public String getInfo() {

return (this.info);

}

/**
* Return the last time the client sent a request 

associated with this
* session, as the number of milliseconds since 

midnight, January 1, 1970
* GMT.  Actions that your application takes, 

such as getting or setting
* a value associated with the session, do not 

affect the access time.
*/

public long getLastAccessedTime() {

return (this.lastAccessedTime);

}

/**
* Return the Manager within which this Session 

is valid.
*/

public Manager getManager() {

return (this.manager);

}

/**
* Set the Manager within which this Session is 

valid.
*
* @param manager The new Manager
*/

public void setManager(Manager manager) {

this.manager = manager;

}

/**
* Return the maximum time interval, in seconds, 

between client requests
* before the servlet container will invalidate 

the session.  A negative
* time indicates that the session should never 

time out.
*
* @exception IllegalStateException if this 

method is called on
*  an invalidated session
*/

public int getMaxInactiveInterval() {

return (this.maxInactiveInterval);

}

/**
* Set the maximum time interval, in seconds, 

between client requests
* before the servlet container will invalidate 

the session.  A negative
* time indicates that the session should never 

time out.
*
* @param interval The new maximum interval
*/

public void setMaxInactiveInterval(int interval) 
{

this.maxInactiveInterval = interval;

}

/**
* Return the <code>HttpSession</code> for which this 

object
* is the facade.
*/

public HttpSession getSession() {

return ((HttpSession) this);

}

// -------------------------------------------------
Session Public Methods

/**
* Update the accessed time information for this session.  

This method
* should be called by the context when a request comes in 

for a particular
* session, even if the application does not reference it.
*/

public void access() {

this.lastAccessedTime = this.thisAccessedTime;
this.thisAccessedTime = System.currentTimeMillis();
this.isNew=false;

}

/**
* Perform the internal processing required to invalidate 

this session,
* without triggering an exception if the session has 

already expired.
*/

public void expire() {

// Remove this session from our manager's active 
sessions

if ((manager != null) && (manager instanceof
ManagerBase))

((ManagerBase) manager).remove(this);

// Unbind any objects associated with this session
Vector results = new Vector();
Enumeration attrs = getAttributeNames();
while (attrs.hasMoreElements()) {

String attr = (String) attrs.nextElement();
results.addElement(attr);

}
Enumeration names = results.elements();
while (names.hasMoreElements()) {

String name = (String) names.nextElement();
removeAttribute(name);

}

// Mark this session as invalid
setValid(false);

}

/**
* Release all object references, and initialize instance 

variables, in
* preparation for reuse of this object.
*/

public void recycle() {

// Reset the instance variables associated with this 
Session

attributes.clear();
creationTime = 0L;
id = null;
lastAccessedTime = 0L;
manager = null;
maxInactiveInterval = -1;
isNew = true;
isValid = false;

// Tell our Manager that this Session has been recycled
if ((manager != null) && (manager instanceof

ManagerBase))
((ManagerBase) manager).recycle(this);

}

// ------------------------------------------------ Session 
Package Methods

/**
* Return the <code>isValid</code> flag for this session.
*/

boolean isValid() {

return (this.isValid);

}

/**
* Set the <code>isNew</code> flag for this session.
*
* @param isNew The new value for the <code>isNew</code> 

flag
*/

void setNew(boolean isNew) {

this.isNew = isNew;

}

/**
* Set the <code>isValid</code> flag for this session.
*
* @param isValid The new value for the 

<code>isValid</code> flag
*/

void setValid(boolean isValid) {

this.isValid = isValid;
}

// -------------------------------------------------
HttpSession Properties

/**
* Return the time when this session was created, in 

milliseconds since
* midnight, January 1, 1970 GMT.
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*/

public long getCreationTime() {

return (this.creationTime);

}

/**
* Return the session context with which this session is 

associated.
*
* @deprecated As of Version 2.1, this method is deprecated 

and has no
*  replacement.  It will be removed in a future version of 

the
*  Java Servlet API.
*/

public HttpSessionContext getSessionContext() {

if (sessionContext == null)
sessionContext = new StandardSessionContext();

return (sessionContext);

}

// ----------------------------------------------
HttpSession Public Methods

/**
* Return the object bound with the specified name in this 

session, or
* <code>null</code> if no object is bound with that name.
*
* @param name Name of the attribute to be returned
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*/

public Object getAttribute(String name) {

return (attributes.get(name));

}

/**
* Return an <code>Enumeration</code> of 

<code>String</code> objects
* containing the names of the objects bound to this 

session.
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*/

public Enumeration getAttributeNames() {

return (attributes.keys());

}

/**
* Return the object bound with the specified name in this 

session, or
* <code>null</code> if no object is bound with that name.
*
* @param name Name of the value to be returned
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*
* @deprecated As of Version 2.2, this method is replaced 

by
*  <code>getAttribute()</code>
*/

public Object getValue(String name) {

return (getAttribute(name));

}

/**
* Return the set of names of objects bound to this 

session.  If there
* are no such objects, a zero-length array is returned.
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*
* @deprecated As of Version 2.2, this method is replaced 

by
*  <code>getAttributeNames()</code>
*/

public String[] getValueNames() {

Vector results = new Vector();
Enumeration attrs = getAttributeNames();
while (attrs.hasMoreElements()) {

String attr = (String) attrs.nextElement();
results.addElement(attr);

}
String names[] = new String[results.size()];
for (int i = 0; i < names.length; i++)

names[i] = (String) results.elementAt(i);
return (names);

}

/**
* Invalidates this session and unbinds any objects bound 

to it.
*
* @exception IllegalStateException if this method is 

called on
*  an invalidated session
*/

public void invalidate() {

// Cause this session to expire
expire();

}

/**
* Return <code>true</code> if the client does not yet know 

about the
* session, or if the client chooses not to join the 

session.  For
* example, if the server used only cookie-based sessions, 

and the client
* has disabled the use of cookies, then a session would be 

new on each
* request.
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*/

public boolean isNew() {

return (this.isNew);

}

/**
* Bind an object to this session, using the specified name. If an object
* of the same name is already bound to this session, the object is
* replaced.
* <p>
* After this method executes, and if the object implements
* <code>HttpSessionBindingListener</code>, the container calls
* <code>valueBound()</code> on the object.
*
* @param name Name to which the object is bound, cannot be null
* @param value Object to be bound, cannot be null
*
* @exception IllegalStateException if this method is called on an
*  invalidated session
*
* @deprecated As of Version 2.2, this method is replaced by
*  <code>setAttribute()</code>
*/

public void putValue(String name, Object value) {

setAttribute(name, value);

}

/**
* Remove the object bound with the specified name from this session.  If
* the session does not have an object bound with this name, this method
* does nothing.
* <p>
* After this method executes, and if the object implements
* <code>HttpSessionBindingListener</code>, the container calls
* <code>valueUnbound()</code> on the object.
*
* @param name Name of the object to remove from this session.
*
* @exception IllegalStateException if this method is called on an
*  invalidated session
*/

public void removeAttribute(String name) {

synchronized (attributes) {
Object object = attributes.get(name);
if (object == null)

return;
attributes.remove(name);
//      System.out.println( "Removing attribute " + name );
if (object instanceof HttpSessionBindingListener) {

((HttpSessionBindingListener) object).valueUnbound
(new HttpSessionBindingEvent((HttpSession) this, name));

}
}

}

/**
* Remove the object bound with the specified name from this session.  If
* the session does not have an object bound with this name, this method
* does nothing.
* <p>
* After this method executes, and if the object implements
* <code>HttpSessionBindingListener</code>, the container calls
* <code>valueUnbound()</code> on the object.
*
* @param name Name of the object to remove from this session.
*
* @exception IllegalStateException if this method is called on an
*  invalidated session
*
* @deprecated As of Version 2.2, this method is replaced by
*  <code>removeAttribute()</code>
*/

public void removeValue(String name) {

removeAttribute(name);

}

/**
* Bind an object to this session, using the specified name. If an object
* of the same name is already bound to this session, the object is
* replaced.
* <p>
* After this method executes, and if the object implements
* <code>HttpSessionBindingListener</code>, the container calls
* <code>valueBound()</code> on the object.
*
* @param name Name to which the object is bound, cannot be null
* @param value Object to be bound, cannot be null
*
* @exception IllegalArgumentException if an attempt is made to add a
*  non-serializable object in an environment marked distributable.
* @exception IllegalStateException if this method is called on an
*  invalidated session
*/

public void setAttribute(String name, Object value) {

if ((manager != null) && manager.getDistributable() &&
!(value instanceof Serializable))
throw new IllegalArgumentException

(sm.getString("standardSession.setAttribute.iae"));

synchronized (attributes) {
removeAttribute(name);
attributes.put(name, value);
if (value instanceof HttpSessionBindingListener)

((HttpSessionBindingListener) value).valueBound
(new HttpSessionBindingEvent((HttpSession) this, name));

}

}

// -------------------------------------------- HttpSession Private Methods

/**
* Read a serialized version of this session object from the specified
* object input stream.
* <p>
* <b>IMPLEMENTATION NOTE</b>:  The reference to the owning Manager
* is not restored by this method, and must be set explicitly.
*
* @param stream The input stream to read from
*
* @exception ClassNotFoundException if an unknown class is specified
* @exception IOException if an input/output error occurs
*/

private void readObject(ObjectInputStream stream)
throws ClassNotFoundException, IOException {

// Deserialize the scalar instance variables (except Manager)
creationTime = ((Long) stream.readObject()).longValue();
id = (String) stream.readObject();
lastAccessedTime = ((Long) stream.readObject()).longValue();
maxInactiveInterval = ((Integer) stream.readObject()).intValue();
isNew = ((Boolean) stream.readObject()).booleanValue();
isValid = ((Boolean) stream.readObject()).booleanValue();

// Deserialize the attribute count and attribute values
int n = ((Integer) stream.readObject()).intValue();
for (int i = 0; i < n; i++) {

String name = (String) stream.readObject();
Object value = (Object) stream.readObject();
attributes.put(name, value);

}

}

/**
* Write a serialized version of this session object to the specified
* object output stream.
* <p>
* <b>IMPLEMENTATION NOTE</b>:  The owning Manager will not be stored
* in the serialized representation of this Session.  After calling
* <code>readObject()</code>, you must set the associated Manager
* explicitly.
* <p>
* <b>IMPLEMENTATION NOTE</b>:  Any attribute that is not Serializable
* will be silently ignored.  If you do not want any such attributes,
* be sure the <code>distributable</code> property of our associated
* Manager is set to <code>true</code>.
*
* @param stream The output stream to write to
*
* @exception IOException if an input/output error occurs
*/

private void writeObject(ObjectOutputStream stream) throws IOException {

// Write the scalar instance variables (except Manager)
stream.writeObject(new Long(creationTime));
stream.writeObject(id);
stream.writeObject(new Long(lastAccessedTime));
stream.writeObject(new Integer(maxInactiveInterval));
stream.writeObject(new Boolean(isNew));
stream.writeObject(new Boolean(isValid));

// Accumulate the names of serializable attributes
Vector results = new Vector();
Enumeration attrs = getAttributeNames();
while (attrs.hasMoreElements()) {

String attr = (String) attrs.nextElement();
Object value = attributes.get(attr);
if (value instanceof Serializable)

results.addElement(attr);
}

// Serialize the attribute count and the  attribute values
stream.writeObject(new Integer(results.size()));
Enumeration names = results.elements();
while (names.hasMoreElements()) {

String name = (String) names.nextElement();
stream.writeObject(name);
stream.writeObject(attributes.get(name));

}

}

crosscut invalidate(StandardSession s): s & (int getMaxInactiveInterval() | 
long getCreationTime() |
Object getAttribute(String) | 
Enumeration getAttributeNames() |
String[] getValueNames() |
void invalidate() |
boolean isNew() |
void removeAttribute(String) |
void setAttribute(String, Object));

static advice(StandardSession s): invalidate(s) {
before {

if (!s.isValid())
throw new IllegalStateException

(s.sm.getString("standardSession." 
+ thisJoinPoint.methodName
+ ".ise"));

}
}

}

// -------------------------------------------------------------- Private Class

/**
* This class is a dummy implementation of the <code>HttpSessionContext</code>
* interface, to conform to the requirement that such an object be returned
* when <code>HttpSession.getSessionContext()</code> is called.
*
* @author Craig R. McClanahan
*
* @deprecated As of Java Servlet API 2.1 with no replacement.  The
*  interface will be removed in a future version of this API.
*/

final class StandardSessionContext implements HttpSessionContext {

private Vector dummy = new Vector();

/**
* Return the session identifiers of all sessions defined
* within this context.
*
* @deprecated As of Java Servlet API 2.1 with no replacement.
*  This method must return an empty <code>Enumeration</code>
*  and will be removed in a future version of the API.
*/

public Enumeration getIds() {

return (dummy.elements());

}

/**
* Return the <code>HttpSession</code> associated with the
* specified session identifier.
*
* @param id Session identifier for which to look up a session
*
* @deprecated As of Java Servlet API 2.1 with no replacement.
*  This method must return null and will be removed in a
*  future version of the API.
*/

public HttpSession getSession(String id) {

return (null);

}

}

StandardSession

package org.apache.tomcat.session;

import java.io.IOException;
import java.util.Enumeration;
import java.util.Hashtable;
import java.util.Vector;
import org.apache.tomcat.catalina.*;
import javax.servlet.http.Cookie;
import javax.servlet.http.HttpSession;
import org.apache.tomcat.util.StringManager;
import org.w3c.dom.NamedNodeMap;
import org.w3c.dom.Node;

/**
* Standard implementation of the <b>Manager</b> interface that provides
* no session persistence or distributable capabilities, but does support
* an optional, configurable, maximum number of active sessions allowed.
* <p>
* Lifecycle configuration of this component assumes an XML node
* in the following format:
* <code>
*     &lt;Manager className="org.apache.tomcat.session.StandardManager"
*              checkInterval="60" maxActiveSessions="-1"
*              maxInactiveInterval="-1" />
* </code>
* where you can adjust the following parameters, with default values
* in square brackets:
* <ul>
* <li><b>checkInterval</b> - The interval (in seconds) between background
*     thread checks for expired sessions.  [60]
* <li><b>maxActiveSessions</b> - The maximum number of sessions allowed to
*     be active at once, or -1 for no limit.  [-1]
* <li><b>maxInactiveInterval</b> - The default maximum number of seconds of
*     inactivity before which the servlet container is allowed to time out
*     a session, or -1 for no limit.  This value should be overridden from
*     the default session timeout specified in the web application deployment
*     descriptor, if any.  [-1]
* </ul>
*
* @author Craig R. McClanahan
* @version $Revision: 1.1.1.1 $ $Date: 2000/05/02 21:28:30 $
*/

public final class StandardManager
extends ManagerBase
implements Lifecycle, Runnable {

// ----------------------------------------------------- Instance Variables

/**
* The interval (in seconds) between checks for expired sessions.
*/

private int checkInterval = 60;

/**
* Has this component been configured yet?
*/

private boolean configured = false;

/**
* The descriptive information about this implementation.
*/

private static final String info = "StandardManager/1.0";

/**
* The maximum number of active Sessions allowed, or -1 for no limit.
*/

protected int maxActiveSessions = -1;

/**
* The string manager for this package.
*/

private StringManager sm =
StringManager.getManager("org.apache.tomcat.session");

/**
* Has this component been started yet?
*/

private boolean started = false;

/**
* The background thread.
*/

private Thread thread = null;

/**
* The background thread completion semaphore.
*/

private boolean threadDone = false;

/**
* Name to register for the background thread.
*/

private String threadName = "StandardManager";

// ------------------------------------------------------------- Properties

/**
* Return the check interval (in seconds) for this Manager.
*/

public int getCheckInterval() {

return (this.checkInterval);

}

/**
* Set the check interval (in seconds) for this Manager.
*
* @param checkInterval The new check interval
*/

public void setCheckInterval(int checkInterval) {

this.checkInterval = checkInterval;

}

/**
* Return descriptive information about this Manager implementation and
* the corresponding version number, in the format
* <code>&lt;description&gt;/&lt;version&gt;</code>.
*/

public String getInfo() {

return (this.info);

}

/**
* Return the maximum number of active Sessions allowed, or -1 for
* no limit.
*/

public int getMaxActiveSessions() {

return (this.maxActiveSessions);

}

/**
* Set the maximum number of actives Sessions allowed, or -1 for
* no limit.
*
* @param max The new maximum number of sessions
*/

public void setMaxActiveSessions(int max) {

this.maxActiveSessions = max;

}

// --------------------------------------------------------- Public Methods

/**
* Construct and return a new session object, based on the default
* settings specified by this Manager's properties.  The session
* id will be assigned by this method, and available via the getId()
* method of the returned session.  If a new session cannot be created
* for any reason, return <code>null</code>.
*
* @exception IllegalStateException if a new session cannot be
*  instantiated for any reason
*/

public Session createSession() {

if ((maxActiveSessions >= 0) &&
(sessions.size() >= maxActiveSessions))
throw new IllegalStateException

(sm.getString("standardManager.createSession.ise"));

return (super.createSession());

}

// ------------------------------------------------------ Lifecycle Methods

/**
* Configure this component, based on the specified configuration
* parameters.  This method should be called immediately after the
* component instance is created, and before <code>start()</code>
* is called.
*
* @param parameters Configuration parameters for this component
*  (<B>FIXME: What object type should this really be?)
*
* @exception IllegalStateException if this component has already been
*  configured and/or started
* @exception LifecycleException if this component detects a fatal error
*  in the configuration parameters it was given
*/

public void configure(Node parameters)
throws LifecycleException {

// Validate and update our current component state
if (configured)

throw new LifecycleException
(sm.getString("standardManager.alreadyConfigured"));

configured = true;
if (parameters == null)

return;

// Parse and process our configuration parameters
if (!("Manager".equals(parameters.getNodeName())))

return;
NamedNodeMap attributes = parameters.getAttributes();
Node node = null;

node = attributes.getNamedItem("checkInterval");
if (node != null) {

try {
setCheckInterval(Integer.parseInt(node.getNodeValue()));

} catch (Throwable t) {
;       // XXX - Throw exception?

}
}

node = attributes.getNamedItem("maxActiveSessions");
if (node != null) {

try {
setMaxActiveSessions(Integer.parseInt(node.getNodeValue()));

} catch (Throwable t) {
;       // XXX - Throw exception?

}
}

node = attributes.getNamedItem("maxInactiveInterval");
if (node != null) {

try {
setMaxInactiveInterval(Integer.parseInt(node.getNodeValue()));

} catch (Throwable t) {
;       // XXX - Throw exception?

}
}

}

/**
* Prepare for the beginning of active use of the public methods of this
* component.  This method should be called after <code>configure()</code>,
* and before any of the public methods of the component are utilized.
*
* @exception IllegalStateException if this component has not yet been
*  configured (if required for this component)
* @exception IllegalStateException if this component has already been
*  started
* @exception LifecycleException if this component detects a fatal error
*  that prevents this component from being used
*/

public void start() throws LifecycleException {

// Validate and update our current component state
if (!configured)

throw new LifecycleException
(sm.getString("standardManager.notConfigured"));

if (started)
throw new LifecycleException

(sm.getString("standardManager.alreadyStarted"));
started = true;

// Start the background reaper thread
threadStart();

}

/**
* Gracefully terminate the active use of the public methods of this
* component.  This method should be the last one called on a given
* instance of this component.
*
* @exception IllegalStateException if this component has not been started
* @exception IllegalStateException if this component has already
*  been stopped
* @exception LifecycleException if this component detects a fatal error
*  that needs to be reported
*/

public void stop() throws LifecycleException {

// Validate and update our current component state
if (!started)

throw new LifecycleException
(sm.getString("standardManager.notStarted"));

started = false;

// Stop the background reaper thread
threadStop();

// Expire all active sessions
Session sessions[] = findSessions();
for (int i = 0; i < sessions.length; i++) {

StandardSession session = (StandardSession) sessions[i];
if (!session.isValid())

continue;
session.expire();

}

}

// -------------------------------------------------------- Private Methods

/**
* Invalidate all sessions that have expired.
*/

private void processExpires() {

long timeNow = System.currentTimeMillis();
Session sessions[] = findSessions();

for (int i = 0; i < sessions.length; i++) {
StandardSession session = (StandardSession) sessions[i];
if (!session.isValid())

continue;
int maxInactiveInterval = session.getMaxInactiveInterval();
if (maxInactiveInterval < 0)

continue;
int timeIdle = // Truncate, do not round up

(int) ((timeNow - session.getLastAccessedTime()) / 1000L);
if (timeIdle >= maxInactiveInterval)

session.expire();
}

}

/**
* Sleep for the duration specified by the <code>checkInterval</code>
* property.
*/

private void threadSleep() {

try {
Thread.sleep(checkInterval * 1000L);

} catch (InterruptedException e) {
;

}

}

/**
* Start the background thread that will periodically check for
* session timeouts.
*/

private void threadStart() {

if (thread != null)
return;

threadDone = false;
thread = new Thread(this, threadName);
thread.setDaemon(true);
thread.start();

}

/**
* Stop the background thread that is periodically checking for
* session timeouts.
*/

private void threadStop() {

if (thread == null)
return;

threadDone = true;
thread.interrupt();
try {

thread.join();
} catch (InterruptedException e) {

;
}

thread = null;

}

// ------------------------------------------------------ Background Thread

/**
* The background thread that checks for session timeouts and shutdown.
*/

public void run() {

// Loop until the termination semaphore is set
while (!threadDone) {

threadSleep();
processExpires();

}

}

}

StandardManager StandardSessionManager
package org.apache.tomcat.session;

import java.io.IOException;

import javax.servlet.http.Cookie;

import javax.servlet.http.HttpSession;

import org.apache.tomcat.catalina.*;

import org.apache.tomcat.core.Context;

import org.apache.tomcat.core.Request;

import org.apache.tomcat.core.Response;

import org.apache.tomcat.core.SessionManager;

import org.apache.tomcat.util.SessionUtil;

/**

* Specialized implementation of org.apache.tomcat.core.SessionManager

* that adapts to the new component-based Manager implementation.

* <p>

* XXX - At present, use of <code>StandardManager</code> is hard coded,

* and lifecycle configuration is not supported.

* <p>

* <b>IMPLEMENTATION NOTE</b>:  Once we commit to the new 
Manager/Session

* paradigm, I would suggest moving the logic implemented here back into

* the core level.  The Tomcat.Next "Manager" interface acts more like a

* collection class, and has minimal knowledge of the detailed request

* processing semantics of handling sessions.

* <p>

* XXX - At present, there is no way (via the SessionManager interface) 
for

* a Context to tell the Manager that we create what the default session

* timeout for this web application (specified in the deployment
descriptor)

* should be.

*

* @author Craig R. McClanahan

*/

public final class StandardSessionManager

implements SessionManager {

// -----------------------------------------------------------
Constructors

/**

* Create a new SessionManager that adapts to the corresponding 
Manager

* implementation.

*/

public StandardSessionManager() {

manager = new StandardManager();

if (manager instanceof Lifecycle) {

try {

((Lifecycle) manager).configure(null);

((Lifecycle) manager).start();

} catch (LifecycleException e) {

throw new IllegalStateException("" + e);

}

}

}

// ----------------------------------------------------- Instance 
Variables

/**

* The Manager implementation we are actually using.

*/

private Manager manager = null;

// --------------------------------------------------------- Public 
Methods

/**

* Mark the specified session's last accessed time.  This should be

* called for each request by a RequestInterceptor.

*

* @param session The session to be marked

*/

public void accessed(Context ctx, Request req, String id) {

HttpSession session=findSession(ctx, id);

if( session == null) return;

if (session instanceof Session)

((Session) session).access();

// cache the HttpSession - avoid another find

req.setSession( session );

}

// XXX should we throw exception or just return null ??

public HttpSession findSession( Context ctx, String id ) {

try {

Session session = manager.findSession(id);

if(session!=null)

return session.getSession();

} catch (IOException e) {

}

return (null);

}

public HttpSession createSession(Context ctx) {

return  manager.createSession().getSession();

}

/**

* Remove all sessions because our associated Context is being shut 
down.

*

* @param ctx The context that is being shut down

*/

public void removeSessions(Context ctx) {

// XXX XXX a manager may be shared by multiple

// contexts, we just want to remove the sessions of ctx!

// The manager will still run after that ( i.e. keep database

// connection open

if (manager instanceof Lifecycle) {

try {

((Lifecycle) manager).stop();

} catch (LifecycleException e) {

throw new IllegalStateException("" + e);

}

}

}

/**

* Used by context to configure the session manager's inactivity 
timeout.

*

* The SessionManager may have some default session time out, the

* Context on the other hand has it's timeout set by the deployment

* descriptor (web.xml). This method lets the Context conforgure the

* session manager according to this value.

*

* @param minutes The session inactivity timeout in minutes.

*/

public void setSessionTimeOut(int minutes) {

if(-1 != minutes) {

// The manager works with seconds...

manager.setMaxInactiveInterval(minutes * 60);

}

}

}

ServerSessionManager
package org.apache.tomcat.session;

import org.apache.tomcat.util.*;
import org.apache.tomcat.core.*;
import java.io.*;
import java.net.*;
import java.util.*;
import javax.servlet.http.*;

/**
*
* @author James Duncan Davidson [duncan@eng.sun.com]
* @author Jason Hunter [jch@eng.sun.com]
* @author James Todd [gonzo@eng.sun.com]
*/

public class ServerSessionManager implements SessionManager {

private StringManager sm =
StringManager.getManager("org.apache.tomcat.session");

private static ServerSessionManager manager; // = new ServerSessionManager();

protected int inactiveInterval = -1;

static {
manager = new ServerSessionManager();

}

public static ServerSessionManager getManager() {
return manager;

}

private Hashtable sessions = new Hashtable();
private Reaper reaper;

private ServerSessionManager() {
reaper = Reaper.getReaper();
reaper.setServerSessionManager(this);
reaper.start();

}

public void accessed( Context ctx, Request req, String id ) {
ApplicationSession apS=(ApplicationSession)findSession( ctx, id);
if( apS==null) return;

ServerSession servS=apS.getServerSession();
servS.accessed();
apS.accessed();

// cache it - no need to compute it again
req.setSession( apS );

}

public HttpSession createSession(Context ctx) {
String sessionId = SessionIdGenerator.generateId();
ServerSession session = new ServerSession(sessionId);
sessions.put(sessionId, session);

if(-1 != inactiveInterval) {
session.setMaxInactiveInterval(inactiveInterval);

}
return session.getApplicationSession( ctx, true );

}

public HttpSession findSession(Context ctx, String id) {
ServerSession sSession=(ServerSession)sessions.get(id);
if(sSession==null) return null;

return sSession.getApplicationSession(ctx, false);
}

// XXX
// sync'd for safty -- no other thread should be getting something
// from this while we are reaping. This isn't the most optimal
// solution for this, but we'll determine something else later.

synchronized void reap() {
Enumeration enum = sessions.keys();

while (enum.hasMoreElements()) {
Object key = enum.nextElement();
ServerSession session = (ServerSession)sessions.get(key);

session.reap();
session.validate();

}
}

synchronized void removeSession(ServerSession session) {
String id = session.getId();

session.invalidate();
sessions.remove(id);

}

public void removeSessions(Context context) {
Enumeration enum = sessions.keys();

while (enum.hasMoreElements()) {
Object key = enum.nextElement();
ServerSession session = (ServerSession)sessions.get(key);
ApplicationSession appSession =

session.getApplicationSession(context, false);

if (appSession != null) {
appSession.invalidate();

}
}

}

/**
* Used by context to configure the session manager's inactivity timeout.
*
* The SessionManager may have some default session time out, the
* Context on the other hand has it's timeout set by the deployment
* descriptor (web.xml). This method lets the Context conforgure the
* session manager according to this value.
*
* @param minutes The session inactivity timeout in minutes.
*/

public void setSessionTimeOut(int minutes) {
if(-1 != minutes) {

// The manager works with seconds...
inactiveInterval = (minutes * 60);

}
}

}

SessionInterceptor
package org.apache.tomcat.request;

import org.apache.tomcat.core.*;
import org.apache.tomcat.util.*;
import java.io.*;
import java.net.*;
import java.util.*;
import javax.servlet.http.*;

/**
* Will process the request and determine the session Id, and set it
* in the Request.
* It also marks the session as accessed.
*
* This implementation only handles Cookies sessions, please extend or
* add new interceptors for other methods.
*
*/
public class SessionInterceptor extends  BaseInterceptor implements RequestInterceptor {

// GS, separates the session id from the jvm route
static final char SESSIONID_ROUTE_SEP = '.';
int debug=0;
ContextManager cm;

public SessionInterceptor() {
}

public void setDebug( int i ) {
System.out.println("Set debug to " + i);
debug=i;

}

public void setContextManager( ContextManager cm ) {
this.cm=cm;

}

public int requestMap(Request request ) {
String sessionId = null;

Cookie cookies[]=request.getCookies(); // assert !=null

for( int i=0; i<cookies.length; i++ ) {
Cookie cookie = cookies[i];

if (cookie.getName().equals("JSESSIONID")) {
sessionId = cookie.getValue();
sessionId=validateSessionId(request, sessionId);
if (sessionId!=null){

request.setRequestedSessionIdFromCookie(true);
}

}
}

String sig=";jsessionid=";
int foundAt=-1;
if( debug>0 ) cm.log(" XXX RURI=" + request.getRequestURI());
if ((foundAt=request.getRequestURI().indexOf(sig))!=-1){

sessionId=request.getRequestURI().substring(foundAt+sig.length());
// rewrite URL, do I need to do anything more?
request.setRequestURI(request.getRequestURI().substring(0, foundAt));
sessionId=validateSessionId(request, sessionId);
if (sessionId!=null){

request.setRequestedSessionIdFromURL(true);
}

}
return 0;

}

// XXX what is the correct behavior if the session is invalid ?
// We may still set it and just return session invalid.

/** Validate and fix the session id. If the session is not valid return null.
*  It will also clean up the session from load-balancing strings.
* @return sessionId, or null if not valid
*/

private String validateSessionId(Request request, String sessionId){
// GS, We piggyback the JVM id on top of the session cookie
// Separate them ...

if( debug>0 ) cm.log(" Orig sessionId " + sessionId );
if (null != sessionId) {

int idex = sessionId.lastIndexOf(SESSIONID_ROUTE_SEP);
if(idex > 0) {

sessionId = sessionId.substring(0, idex);
}

}

if (sessionId != null && sessionId.length()!=0) {
// GS, We are in a problem here, we may actually get
// multiple Session cookies (one for the root
// context and one for the real context... or old session
// cookie. We must check for validity in the current context.
Context ctx=request.getContext();
SessionManager sM = ctx.getSessionManager();    
if(null != sM.findSession(ctx, sessionId)) {

sM.accessed(ctx, request, sessionId );
request.setRequestedSessionId(sessionId);
if( debug>0 ) cm.log(" Final session id " + sessionId );
return sessionId;

}
}
return null;

}

public int beforeBody( Request rrequest, Response response ) {
String reqSessionId = response.getSessionId();
if( debug>0 ) cm.log("Before Body " + reqSessionId );
if( reqSessionId==null)

return 0;

// GS, set the path attribute to the cookie. This way
// multiple session cookies can be used, one for each
// context.
String sessionPath = rrequest.getContext().getPath();
if(sessionPath.length() == 0) {

sessionPath = "/";
}

// GS, piggyback the jvm route on the session id.
if(!sessionPath.equals("/")) {

String jvmRoute = rrequest.getJvmRoute();
if(null != jvmRoute) {

reqSessionId = reqSessionId + SESSIONID_ROUTE_SEP + jvmRoute;
}

}

Cookie cookie = new Cookie("JSESSIONID",
reqSessionId);

cookie.setMaxAge(-1);
cookie.setPath(sessionPath);
cookie.setVersion(1);

response.addHeader( CookieTools.getCookieHeaderName(cookie),
CookieTools.getCookieHeaderValue(cookie));

cookie.setVersion(0);
response.addHeader( CookieTools.getCookieHeaderName(cookie),

CookieTools.getCookieHeaderValue(cookie));

return 0;
}

/** Notification of context shutdown
*/

public void contextShutdown( Context ctx )
throws TomcatException

{
if( ctx.getDebug() > 0 ) ctx.log("Removing sessions from " + ctx );
ctx.getSessionManager().removeSessions(ctx);

}

}

ServerSession
package org.apache.tomcat.session;

import org.apache.tomcat.core.*;
import org.apache.tomcat.util.StringManager;
import java.io.*;
import java.net.*;
import java.util.*;
import javax.servlet.*;
import javax.servlet.http.*;

/**
* Core implementation of a server session
*
* @author James Duncan Davidson [duncan@eng.sun.com]
* @author James Todd [gonzo@eng.sun.com]
*/

public class ServerSession {

private StringManager sm =
StringManager.getManager("org.apache.tomcat.session");

private Hashtable values = new Hashtable();
private Hashtable appSessions = new Hashtable();
private String id;
private long creationTime = System.currentTimeMillis();;
private long thisAccessTime = creationTime;
private long lastAccessed = creationTime;
private int inactiveInterval = -1;

ServerSession(String id) {
this.id = id;

}

public String getId() {
return id;

}

public long getCreationTime() {
return creationTime;

}

public long getLastAccessedTime() {
return lastAccessed;

}

public ApplicationSession getApplicationSession(Context context,
boolean create) {
ApplicationSession appSession =

(ApplicationSession)appSessions.get(context);

if (appSession == null && create) {

// XXX
// sync to ensure valid?

appSession = new ApplicationSession(id, this, context);
appSessions.put(context, appSession);

}

// XXX
// make sure that we haven't gone over the end of our
// inactive interval -- if so, invalidate and create
// a new appSession

return appSession;
}

void removeApplicationSession(Context context) {
appSessions.remove(context);

}

/**
* Called by context when request comes in so that accesses and
* inactivities can be dealt with accordingly.
*/

void accessed() {
// set last accessed to thisAccessTime as it will be left over
// from the previous access

lastAccessed = thisAccessTime;
thisAccessTime = System.currentTimeMillis();

}

void validate()

void validate() {
// if we have an inactive interval, check to see if
// we've exceeded it

if (inactiveInterval != -1) {
int thisInterval =

(int)(System.currentTimeMillis() - lastAccessed) / 1000;

if (thisInterval > inactiveInterval) {
invalidate();

ServerSessionManager ssm =
ServerSessionManager.getManager();

ssm.removeSession(this);
}

}
}

synchronized void invalidate() {
Enumeration enum = appSessions.keys();

while (enum.hasMoreElements()) {
Object key = enum.nextElement();
ApplicationSession appSession =

(ApplicationSession)appSessions.get(key);

appSession.invalidate();
}

}

public void putValue(String name, Object value) {
if (name == null) {

String msg = sm.getString("serverSession.value.iae");

throw new IllegalArgumentException(msg);
}

removeValue(name);  // remove any existing binding
values.put(name, value);

}

public Object getValue(String name) {
if (name == null) {

String msg = sm.getString("serverSession.value.iae");

throw new IllegalArgumentException(msg);
}

return values.get(name);
}

public Enumeration getValueNames() {
return values.keys();

}

public void removeValue(String name) {
values.remove(name);

}

public void setMaxInactiveInterval(int interval) {
inactiveInterval = interval;

}

public int getMaxInactiveInterval() {
return inactiveInterval;

}    

// XXX
// sync'd for safty -- no other thread should be getting something
// from this while we are reaping. This isn't the most optimal
// solution for this, but we'll determine something else later.

synchronized void reap() {
Enumeration enum = appSessions.keys();

while (enum.hasMoreElements()) {
Object key = enum.nextElement();
ApplicationSession appSession =

(ApplicationSession)appSessions.get(key);

appSession.validate();
}

}
}

/*
* ====================================================================
*
* The Apache Software License, Version 1.1
*
* Copyright (c) 1999 The Apache Software Foundation.  All rights
* reserved.
*
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:
*
* 1. Redistributions of source code must retain the above copyright
*    notice, this list of conditions and the following disclaimer.
*
* 2. Redistributions in binary form must reproduce the above copyright
*    notice, this list of conditions and the following disclaimer in
*    the documentation and/or other materials provided with the
*    distribution.
*
* 3. The end-user documentation included with the redistribution, if
*    any, must include the following acknowlegement:
*       "This product includes software developed by the
*        Apache Software Foundation (http://www.apache.org/)."
*    Alternately, this acknowlegement may appear in the software
itself,
*    if and wherever such third-party acknowlegements normally appear.
*
* 4. The names "The Jakarta Project", "Tomcat", and "Apache Software
*    Foundation" must not be used to endorse or promote products
derived
*    from this software without prior written permission. For written
*    permission, please contact apache@apache.org.
*
* 5. Products derived from this software may not be called "Apache"
*    nor may "Apache" appear in their names without prior written
*    permission of the Apache Group.
*
* THIS SOFTWARE IS PROVIDED ``AS IS'' AND ANY EXPRESSED OR IMPLIED
* WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
* OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
* DISCLAIMED.  IN NO EVENT SHALL THE APACHE SOFTWARE FOUNDATION OR
* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
* LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
* USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
* ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
* OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT
* OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
* ====================================================================
*
* This software consists of voluntary contributions made by many
* individuals on behalf of the Apache Software Foundation.  For more
* information on the Apache Software Foundation, please see
* <http://www.apache.org/>.
*
* [Additional notices, if required by prior licensing conditions]
*
*/

package org.apache.tomcat.session;

import org.apache.tomcat.core.*;
import org.apache.tomcat.util.StringManager;
import java.io.*;
import java.net.*;
import java.util.*;
import javax.servlet.*;
import javax.servlet.http.*;

/**
* Core implementation of an application level session
*
* @author James Duncan Davidson [duncan@eng.sun.com]
* @author Jason Hunter [jch@eng.sun.com]
* @author James Todd [gonzo@eng.sun.com]
*/

public class ApplicationSession implements HttpSession {

private StringManager sm =
StringManager.getManager("org.apache.tomcat.session");

private Hashtable values = new Hashtable();
private String id;
private ServerSession serverSession;
private Context context;
private long creationTime = System.currentTimeMillis();;
private long thisAccessTime = creationTime;

private boolean valid = true;

ApplicationSession(String id, ServerSession serverSession,
Context context) {
this.serverSession = serverSession;
this.context = context;
this.id = id;

this.inactiveInterval = context.getSessionTimeOut();

if (this.inactiveInterval != -1) {
this.inactiveInterval *= 60;

}
}

ServerSession getServerSession() {
return serverSession;

}

/**
* Called by context when request comes in so that accesses and
* inactivities can be dealt with accordingly.
*/

// HTTP SESSION IMPLEMENTATION METHODS

public String getId() {
if (valid) {

return id;
} else {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

}

public long getCreationTime() {
if (valid) {

return creationTime;
} else {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

}

/**
*
* @deprecated
*/

public HttpSessionContext getSessionContext() {
return new SessionContextImpl();

}

public void invalidate() {
serverSession.removeApplicationSession(context);

// remove everything in the session

Enumeration enum = values.keys();
while (enum.hasMoreElements()) {

String name = (String)enum.nextElement();
removeValue(name);

}

valid = false;
}

public boolean isNew() {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

if (thisAccessTime == creationTime) {
return true;

} else {
return false;

}
}

/**
* @deprecated
*/

public void putValue(String name, Object value) {
setAttribute(name, value);

}

public void setAttribute(String name, Object value) {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

if (name == null) {
String msg = sm.getString("applicationSession.value.iae");

throw new IllegalArgumentException(msg);
}

removeValue(name);  // remove any existing binding

if (value != null && value instanceof HttpSessionBindingListener) {
HttpSessionBindingEvent e =

new HttpSessionBindingEvent(this, name);

((HttpSessionBindingListener)value).valueBound(e);
}

values.put(name, value);
}

/**
* @deprecated
*/

public Object getValue(String name) {
return getAttribute(name);

}

public Object getAttribute(String name) {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

if (name == null) {
String msg = sm.getString("applicationSession.value.iae");

throw new IllegalArgumentException(msg);
}

return values.get(name);
}

/**
* @deprecated
*/

public String[] getValueNames() {
Enumeration e = getAttributeNames();
Vector names = new Vector();

while (e.hasMoreElements()) {
names.addElement(e.nextElement());

}

String[] valueNames = new String[names.size()];

names.copyInto(valueNames);

return valueNames;

}

public Enumeration getAttributeNames() {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

Hashtable valuesClone = (Hashtable)values.clone();

return (Enumeration)valuesClone.keys();
}

/**
* @deprecated
*/

public void removeValue(String name) {
removeAttribute(name);

}

public void removeAttribute(String name) {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

if (name == null) {
String msg = sm.getString("applicationSession.value.iae");

throw new IllegalArgumentException(msg);
}

Object o = values.get(name);

if (o instanceof HttpSessionBindingListener) {
HttpSessionBindingEvent e =

new HttpSessionBindingEvent(this,name);

((HttpSessionBindingListener)o).valueUnbound(e);
}

values.remove(name);
}

public void setMaxInactiveInterval(int interval) {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

inactiveInterval = interval;
}

public int getMaxInactiveInterval() {
if (! valid) {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

return inactiveInterval;
}

}

//-----------------------------------------------------------------------

ApplicationSession
package org.apache.tomcat.session;

import java.io.IOException;
import java.io.ObjectInputStream;
import java.io.ObjectOutputStream;
import java.io.Serializable;
import java.util.Enumeration;
import java.util.Hashtable;
import java.util.Vector;
import javax.servlet.ServletException;
import javax.servlet.http.HttpSession;
import javax.servlet.http.HttpSessionBindingEvent;
import javax.servlet.http.HttpSessionBindingListener;
import javax.servlet.http.HttpSessionContext;
import org.apache.tomcat.catalina.*;
import org.apache.tomcat.util.StringManager;

/**
* Standard implementation of the <b>Session</b> 
interface.  This object is
* serializable, so that it can be stored in 
persistent storage or transferred
* to a different JVM for distributable session 
support.
* <p>
* <b>IMPLEMENTATION NOTE</b>:  An instance of this 
class represents both the
* internal (Session) and application level 
(HttpSession) view of the session.
* However, because the class itself is not declared 
public, Java logic outside
* of the <code>org.apache.tomcat.session</code> 
package cannot cast an
* HttpSession view of this instance back to a 
Session view.
*
* @author Craig R. McClanahan
* @version $Revision: 1.2 $ $Date: 2000/05/15 
17:54:10 $
*/

final class StandardSession
implements HttpSession, Session {

// ----------------------------------------------
------------- Constructors

/**
* Construct a new Session associated with the 

specified Manager.
*
* @param manager The manager with which this 

Session is associated
*/

public StandardSession(Manager manager) {

super();
this.manager = manager;

}

// ----------------------------------------------
------- Instance Variables

/**
* The collection of user data attributes 

associated with this Session.
*/

private Hashtable attributes = new Hashtable();

/**
* The time this session was created, in 

milliseconds since midnight,
* January 1, 1970 GMT.
*/

private long creationTime = 0L;

/**
* The session identifier of this Session.
*/

private String id = null;

/**
* Descriptive information describing this 

Session implementation.
*/

private static final String info = 
"StandardSession/1.0";

/**
* The last accessed time for this Session.
*/

/**
* The Manager with which this Session is 

associated.
*/

private Manager manager = null;

/**
* The maximum time interval, in seconds, between 

client requests before
* the servlet container may invalidate this 

session.  A negative time
* indicates that the session should never time 

out.
*/

private int maxInactiveInterval = -1;

/**
* Flag indicating whether this session is new or 

not.
*/

private boolean isNew = true;

/**
* Flag indicating whether this session is valid 

or not.
*/

private boolean isValid = false;

/**
* The string manager for this package.
*/

private StringManager sm =

StringManager.getManager("org.apache.tomcat.session")
;

/**
* The HTTP session context associated with this 

session.
*/

private static HttpSessionContext sessionContext
= null;

/**
* The current accessed time for this session.
*/

private long thisAccessedTime = creationTime;

// ----------------------------------------------
------- Session Properties

/**
* Set the creation time for this session.  This 

method is called by the
* Manager when an existing Session instance is 

reused.
*
* @param time The new creation time
*/

public void setCreationTime(long time) {

this.creationTime = time;
this.thisAccessedTime = time;

}

/**
* Return the session identifier for this 

session.
*/

public String getId() {

return (this.id);

}

/**
* Set the session identifier for this session.
*
* @param id The new session identifier
*/

public void setId(String id) {

if ((this.id != null) && (manager != null) &&
(manager instanceof ManagerBase))
((ManagerBase) manager).remove(this);

this.id = id;

if ((manager != null) && (manager instanceof
ManagerBase))

((ManagerBase) manager).add(this);

}

/**
* Return descriptive information about this 

Session implementation and
* the corresponding version number, in the 

format
* 

<code>&lt;description&gt;/&lt;version&gt;</code>.
*/

public String getInfo() {

return (this.info);

}

/**
* Return the Manager within which this Session 

is valid.
*/

public Manager getManager() {

return (this.manager);

}

/**
* Set the Manager within which this Session is 

valid.
*
* @param manager The new Manager
*/

public void setManager(Manager manager) {

this.manager = manager;

}

/**
* Return the maximum time interval, in seconds, 

between client requests
* before the servlet container will invalidate 

the session.  A negative
* time indicates that the session should never 

time out.
*
* @exception IllegalStateException if this 

method is called on
*  an invalidated session
*/

public int getMaxInactiveInterval() {

return (this.maxInactiveInterval);

}

/**
* Set the maximum time interval, in seconds, 

between client requests
* before the servlet container will invalidate 

the session.  A negative
* time indicates that the session should never 

time out.
*
* @param interval The new maximum interval
*/

public void setMaxInactiveInterval(int interval) 
{

this.maxInactiveInterval = interval;

}

/**
* Return the <code>HttpSession</code> for which this 

object
* is the facade.
*/

public HttpSession getSession() {

return ((HttpSession) this);

}

// -------------------------------------------------
Session Public Methods

/**
* Perform the internal processing required to invalidate 

this session,
* without triggering an exception if the session has 

already expired.
*/

public void expire() {

// Remove this session from our manager's active 
sessions

if ((manager != null) && (manager instanceof
ManagerBase))

((ManagerBase) manager).remove(this);

// Unbind any objects associated with this session
Vector results = new Vector();
Enumeration attrs = getAttributeNames();
while (attrs.hasMoreElements()) {

String attr = (String) attrs.nextElement();
results.addElement(attr);

}
Enumeration names = results.elements();
while (names.hasMoreElements()) {

String name = (String) names.nextElement();
removeAttribute(name);

}

// Mark this session as invalid
setValid(false);

}

/**
* Release all object references, and initialize instance 

variables, in
* preparation for reuse of this object.
*/

public void recycle() {

// Reset the instance variables associated with this 
Session

attributes.clear();
creationTime = 0L;
id = null;

manager = null;
maxInactiveInterval = -1;
isNew = true;
isValid = false;

// Tell our Manager that this Session has been recycled
if ((manager != null) && (manager instanceof

ManagerBase))
((ManagerBase) manager).recycle(this);

}

// ------------------------------------------------ Session 
Package Methods

/**
* Return the <code>isValid</code> flag for this session.
*/

boolean isValid() {

return (this.isValid);

}

/**
* Set the <code>isNew</code> flag for this session.
*
* @param isNew The new value for the <code>isNew</code> 

flag
*/

void setNew(boolean isNew) {

this.isNew = isNew;

}

/**
* Set the <code>isValid</code> flag for this session.
*
* @param isValid The new value for the 

<code>isValid</code> flag
*/

void setValid(boolean isValid) {

this.isValid = isValid;
}

// -------------------------------------------------
HttpSession Properties

/**
* Return the time when this session was created, in 

milliseconds since
* midnight, January 1, 1970 GMT.
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*/

public long getCreationTime() {

return (this.creationTime);

}

/**
* Return the session context with which this session is 

associated.
*
* @deprecated As of Version 2.1, this method is deprecated 

and has no
*  replacement.  It will be removed in a future version of 

the
*  Java Servlet API.
*/

public HttpSessionContext getSessionContext() {

if (sessionContext == null)
sessionContext = new StandardSessionContext();

return (sessionContext);

}

// ----------------------------------------------
HttpSession Public Methods

/**
* Return the object bound with the specified name in this 

session, or
* <code>null</code> if no object is bound with that name.
*
* @param name Name of the attribute to be returned
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*/

public Object getAttribute(String name) {

return (attributes.get(name));

}

/**
* Return an <code>Enumeration</code> of 

<code>String</code> objects
* containing the names of the objects bound to this 

session.
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*/

public Enumeration getAttributeNames() {

return (attributes.keys());

}

/**
* Return the object bound with the specified name in this 

session, or
* <code>null</code> if no object is bound with that name.
*
* @param name Name of the value to be returned
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*
* @deprecated As of Version 2.2, this method is replaced 

by
*  <code>getAttribute()</code>
*/

public Object getValue(String name) {

return (getAttribute(name));

}

/**
* Return the set of names of objects bound to this 

session.  If there
* are no such objects, a zero-length array is returned.
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*
* @deprecated As of Version 2.2, this method is replaced 

by
*  <code>getAttributeNames()</code>
*/

public String[] getValueNames() {

Vector results = new Vector();
Enumeration attrs = getAttributeNames();
while (attrs.hasMoreElements()) {

String attr = (String) attrs.nextElement();
results.addElement(attr);

}
String names[] = new String[results.size()];
for (int i = 0; i < names.length; i++)

names[i] = (String) results.elementAt(i);
return (names);

}

/**
* Invalidates this session and unbinds any objects bound 

to it.
*
* @exception IllegalStateException if this method is 

called on
*  an invalidated session
*/

public void invalidate() {

// Cause this session to expire
expire();

}

/**
* Return <code>true</code> if the client does not yet know 

about the
* session, or if the client chooses not to join the 

session.  For
* example, if the server used only cookie-based sessions, 

and the client
* has disabled the use of cookies, then a session would be 

new on each
* request.
*
* @exception IllegalStateException if this method is 

called on an
*  invalidated session
*/

public boolean isNew() {

return (this.isNew);

}

/**
* Bind an object to this session, using the specified name. If an object
* of the same name is already bound to this session, the object is
* replaced.
* <p>
* After this method executes, and if the object implements
* <code>HttpSessionBindingListener</code>, the container calls
* <code>valueBound()</code> on the object.
*
* @param name Name to which the object is bound, cannot be null
* @param value Object to be bound, cannot be null
*
* @exception IllegalStateException if this method is called on an
*  invalidated session
*
* @deprecated As of Version 2.2, this method is replaced by
*  <code>setAttribute()</code>
*/

public void putValue(String name, Object value) {

setAttribute(name, value);

}

/**
* Remove the object bound with the specified name from this session.  If
* the session does not have an object bound with this name, this method
* does nothing.
* <p>
* After this method executes, and if the object implements
* <code>HttpSessionBindingListener</code>, the container calls
* <code>valueUnbound()</code> on the object.
*
* @param name Name of the object to remove from this session.
*
* @exception IllegalStateException if this method is called on an
*  invalidated session
*/

public void removeAttribute(String name) {

synchronized (attributes) {
Object object = attributes.get(name);
if (object == null)

return;
attributes.remove(name);
//      System.out.println( "Removing attribute " + name );
if (object instanceof HttpSessionBindingListener) {

((HttpSessionBindingListener) object).valueUnbound
(new HttpSessionBindingEvent((HttpSession) this, name));

}
}

}

/**
* Remove the object bound with the specified name from this session.  If
* the session does not have an object bound with this name, this method
* does nothing.
* <p>
* After this method executes, and if the object implements
* <code>HttpSessionBindingListener</code>, the container calls
* <code>valueUnbound()</code> on the object.
*
* @param name Name of the object to remove from this session.
*
* @exception IllegalStateException if this method is called on an
*  invalidated session
*
* @deprecated As of Version 2.2, this method is replaced by
*  <code>removeAttribute()</code>
*/

public void removeValue(String name) {

removeAttribute(name);

}

/**
* Bind an object to this session, using the specified name. If an object
* of the same name is already bound to this session, the object is
* replaced.
* <p>
* After this method executes, and if the object implements
* <code>HttpSessionBindingListener</code>, the container calls
* <code>valueBound()</code> on the object.
*
* @param name Name to which the object is bound, cannot be null
* @param value Object to be bound, cannot be null
*
* @exception IllegalArgumentException if an attempt is made to add a
*  non-serializable object in an environment marked distributable.
* @exception IllegalStateException if this method is called on an
*  invalidated session
*/

public void setAttribute(String name, Object value) {

if ((manager != null) && manager.getDistributable() &&
!(value instanceof Serializable))
throw new IllegalArgumentException

(sm.getString("standardSession.setAttribute.iae"));

synchronized (attributes) {
removeAttribute(name);
attributes.put(name, value);
if (value instanceof HttpSessionBindingListener)

((HttpSessionBindingListener) value).valueBound
(new HttpSessionBindingEvent((HttpSession) this, name));

}

}

// -------------------------------------------- HttpSession Private Methods

/**
* Read a serialized version of this session object from the specified
* object input stream.
* <p>
* <b>IMPLEMENTATION NOTE</b>:  The reference to the owning Manager
* is not restored by this method, and must be set explicitly.
*
* @param stream The input stream to read from
*
* @exception ClassNotFoundException if an unknown class is specified
* @exception IOException if an input/output error occurs
*/

private void readObject(ObjectInputStream stream)
throws ClassNotFoundException, IOException {

// Deserialize the scalar instance variables (except Manager)
creationTime = ((Long) stream.readObject()).longValue();
id = (String) stream.readObject();

isValid = ((Boolean) stream.readObject()).booleanValue();

// Deserialize the attribute count and attribute values
int n = ((Integer) stream.readObject()).intValue();
for (int i = 0; i < n; i++) {

String name = (String) stream.readObject();
Object value = (Object) stream.readObject();
attributes.put(name, value);

}

}

/**
* Write a serialized version of this session object to the specified
* object output stream.
* <p>
* <b>IMPLEMENTATION NOTE</b>:  The owning Manager will not be stored
* in the serialized representation of this Session.  After calling
* <code>readObject()</code>, you must set the associated Manager
* explicitly.
* <p>
* <b>IMPLEMENTATION NOTE</b>:  Any attribute that is not Serializable
* will be silently ignored.  If you do not want any such attributes,
* be sure the <code>distributable</code> property of our associated
* Manager is set to <code>true</code>.
*
* @param stream The output stream to write to
*
* @exception IOException if an input/output error occurs
*/

private void writeObject(ObjectOutputStream stream) throws IOException {

// Write the scalar instance variables (except Manager)
stream.writeObject(new Long(creationTime));
stream.writeObject(id);

stream.writeObject(new Integer(maxInactiveInterval));
stream.writeObject(new Boolean(isNew));
stream.writeObject(new Boolean(isValid));

// Accumulate the names of serializable attributes
Vector results = new Vector();
Enumeration attrs = getAttributeNames();
while (attrs.hasMoreElements()) {

String attr = (String) attrs.nextElement();
Object value = attributes.get(attr);
if (value instanceof Serializable)

results.addElement(attr);
}

// Serialize the attribute count and the  attribute values
stream.writeObject(new Integer(results.size()));
Enumeration names = results.elements();
while (names.hasMoreElements()) {

String name = (String) names.nextElement();
stream.writeObject(name);
stream.writeObject(attributes.get(name));

}

}

crosscut invalidate(StandardSession s): s & (int getMaxInactiveInterval() | 
long getCreationTime() |
Object getAttribute(String) | 
Enumeration getAttributeNames() |
String[] getValueNames() |
void invalidate() |
boolean isNew() |
void removeAttribute(String) |
void setAttribute(String, Object));

static advice(StandardSession s): invalidate(s) {
before {

if (!s.isValid())
throw new IllegalStateException

(s.sm.getString("standardSession." 
+ thisJoinPoint.methodName
+ ".ise"));

}
}

}

// -------------------------------------------------------------- Private Class

/**
* This class is a dummy implementation of the <code>HttpSessionContext</code>
* interface, to conform to the requirement that such an object be returned
* when <code>HttpSession.getSessionContext()</code> is called.
*
* @author Craig R. McClanahan
*
* @deprecated As of Java Servlet API 2.1 with no replacement.  The
*  interface will be removed in a future version of this API.
*/

final class StandardSessionContext implements HttpSessionContext {

private Vector dummy = new Vector();

/**
* Return the session identifiers of all sessions defined
* within this context.
*
* @deprecated As of Java Servlet API 2.1 with no replacement.
*  This method must return an empty <code>Enumeration</code>
*  and will be removed in a future version of the API.
*/

public Enumeration getIds() {

return (dummy.elements());

}

/**
* Return the <code>HttpSession</code> associated with the
* specified session identifier.
*
* @param id Session identifier for which to look up a session
*
* @deprecated As of Java Servlet API 2.1 with no replacement.
*  This method must return null and will be removed in a
*  future version of the API.
*/

public HttpSession getSession(String id) {

return (null);

}

}

StandardSession

package org.apache.tomcat.session;

import java.io.IOException;
import java.util.Enumeration;
import java.util.Hashtable;
import java.util.Vector;
import org.apache.tomcat.catalina.*;
import javax.servlet.http.Cookie;
import javax.servlet.http.HttpSession;
import org.apache.tomcat.util.StringManager;
import org.w3c.dom.NamedNodeMap;
import org.w3c.dom.Node;

/**
* Standard implementation of the <b>Manager</b> interface that provides
* no session persistence or distributable capabilities, but does support
* an optional, configurable, maximum number of active sessions allowed.
* <p>
* Lifecycle configuration of this component assumes an XML node
* in the following format:
* <code>
*     &lt;Manager className="org.apache.tomcat.session.StandardManager"
*              checkInterval="60" maxActiveSessions="-1"
*              maxInactiveInterval="-1" />
* </code>
* where you can adjust the following parameters, with default values
* in square brackets:
* <ul>
* <li><b>checkInterval</b> - The interval (in seconds) between background
*     thread checks for expired sessions.  [60]
* <li><b>maxActiveSessions</b> - The maximum number of sessions allowed to
*     be active at once, or -1 for no limit.  [-1]
* <li><b>maxInactiveInterval</b> - The default maximum number of seconds of
*     inactivity before which the servlet container is allowed to time out
*     a session, or -1 for no limit.  This value should be overridden from
*     the default session timeout specified in the web application deployment
*     descriptor, if any.  [-1]
* </ul>
*
* @author Craig R. McClanahan
* @version $Revision: 1.1.1.1 $ $Date: 2000/05/02 21:28:30 $
*/

public final class StandardManager
extends ManagerBase
implements Lifecycle, Runnable {

// ----------------------------------------------------- Instance Variables

/**
* The interval (in seconds) between checks for expired sessions.
*/

private int checkInterval = 60;

/**
* Has this component been configured yet?
*/

private boolean configured = false;

/**
* The descriptive information about this implementation.
*/

private static final String info = "StandardManager/1.0";

/**
* The maximum number of active Sessions allowed, or -1 for no limit.
*/

protected int maxActiveSessions = -1;

/**
* The string manager for this package.
*/

private StringManager sm =
StringManager.getManager("org.apache.tomcat.session");

/**
* Has this component been started yet?
*/

private boolean started = false;

/**
* The background thread.
*/

private Thread thread = null;

/**
* The background thread completion semaphore.
*/

private boolean threadDone = false;

/**
* Name to register for the background thread.
*/

private String threadName = "StandardManager";

// ------------------------------------------------------------- Properties

/**
* Return the check interval (in seconds) for this Manager.
*/

public int getCheckInterval() {

return (this.checkInterval);

}

/**
* Set the check interval (in seconds) for this Manager.
*
* @param checkInterval The new check interval
*/

public void setCheckInterval(int checkInterval) {

this.checkInterval = checkInterval;

}

/**
* Return descriptive information about this Manager implementation and
* the corresponding version number, in the format
* <code>&lt;description&gt;/&lt;version&gt;</code>.
*/

public String getInfo() {

return (this.info);

}

/**
* Return the maximum number of active Sessions allowed, or -1 for
* no limit.
*/

public int getMaxActiveSessions() {

return (this.maxActiveSessions);

}

/**
* Set the maximum number of actives Sessions allowed, or -1 for
* no limit.
*
* @param max The new maximum number of sessions
*/

public void setMaxActiveSessions(int max) {

this.maxActiveSessions = max;

}

// --------------------------------------------------------- Public Methods

/**
* Construct and return a new session object, based on the default
* settings specified by this Manager's properties.  The session
* id will be assigned by this method, and available via the getId()
* method of the returned session.  If a new session cannot be created
* for any reason, return <code>null</code>.
*
* @exception IllegalStateException if a new session cannot be
*  instantiated for any reason
*/

public Session createSession() {

if ((maxActiveSessions >= 0) &&
(sessions.size() >= maxActiveSessions))
throw new IllegalStateException

(sm.getString("standardManager.createSession.ise"));

return (super.createSession());

}

// ------------------------------------------------------ Lifecycle Methods

/**
* Configure this component, based on the specified configuration
* parameters.  This method should be called immediately after the
* component instance is created, and before <code>start()</code>
* is called.
*
* @param parameters Configuration parameters for this component
*  (<B>FIXME: What object type should this really be?)
*
* @exception IllegalStateException if this component has already been
*  configured and/or started
* @exception LifecycleException if this component detects a fatal error
*  in the configuration parameters it was given
*/

public void configure(Node parameters)
throws LifecycleException {

// Validate and update our current component state
if (configured)

throw new LifecycleException
(sm.getString("standardManager.alreadyConfigured"));

configured = true;
if (parameters == null)

return;

// Parse and process our configuration parameters
if (!("Manager".equals(parameters.getNodeName())))

return;
NamedNodeMap attributes = parameters.getAttributes();
Node node = null;

node = attributes.getNamedItem("checkInterval");
if (node != null) {

try {
setCheckInterval(Integer.parseInt(node.getNodeValue()));

} catch (Throwable t) {
;       // XXX - Throw exception?

}
}

node = attributes.getNamedItem("maxActiveSessions");
if (node != null) {

try {
setMaxActiveSessions(Integer.parseInt(node.getNodeValue()));

} catch (Throwable t) {
;       // XXX - Throw exception?

}
}

node = attributes.getNamedItem("maxInactiveInterval");
if (node != null) {

try {
setMaxInactiveInterval(Integer.parseInt(node.getNodeValue()));

} catch (Throwable t) {
;       // XXX - Throw exception?

}
}

}

/**
* Prepare for the beginning of active use of the public methods of this
* component.  This method should be called after <code>configure()</code>,
* and before any of the public methods of the component are utilized.
*
* @exception IllegalStateException if this component has not yet been
*  configured (if required for this component)
* @exception IllegalStateException if this component has already been
*  started
* @exception LifecycleException if this component detects a fatal error
*  that prevents this component from being used
*/

public void start() throws LifecycleException {

// Validate and update our current component state
if (!configured)

throw new LifecycleException
(sm.getString("standardManager.notConfigured"));

if (started)
throw new LifecycleException

(sm.getString("standardManager.alreadyStarted"));
started = true;

// Start the background reaper thread
threadStart();

}

/**
* Gracefully terminate the active use of the public methods of this
* component.  This method should be the last one called on a given
* instance of this component.
*
* @exception IllegalStateException if this component has not been started
* @exception IllegalStateException if this component has already
*  been stopped
* @exception LifecycleException if this component detects a fatal error
*  that needs to be reported
*/

public void stop() throws LifecycleException {

// Validate and update our current component state
if (!started)

throw new LifecycleException
(sm.getString("standardManager.notStarted"));

started = false;

// Stop the background reaper thread
threadStop();

// Expire all active sessions
Session sessions[] = findSessions();
for (int i = 0; i < sessions.length; i++) {

StandardSession session = (StandardSession) sessions[i];
if (!session.isValid())

continue;
session.expire();

}

}

// -------------------------------------------------------- Private Methods

/**
* Sleep for the duration specified by the <code>checkInterval</code>
* property.
*/

private void threadSleep() {

try {
Thread.sleep(checkInterval * 1000L);

} catch (InterruptedException e) {
;

}

}

/**
* Start the background thread that will periodically check for
* session timeouts.
*/

private void threadStart() {

if (thread != null)
return;

threadDone = false;
thread = new Thread(this, threadName);
thread.setDaemon(true);
thread.start();

}

/**
* Stop the background thread that is periodically checking for
* session timeouts.
*/

private void threadStop() {

if (thread == null)
return;

threadDone = true;
thread.interrupt();
try {

thread.join();
} catch (InterruptedException e) {

;
}

thread = null;

}

// ------------------------------------------------------ Background Thread

/**
* The background thread that checks for session timeouts and shutdown.
*/

public void run() {

// Loop until the termination semaphore is set
while (!threadDone) {

threadSleep();
processExpires();

}

}

}

StandardManager StandardSessionManager
package org.apache.tomcat.session;

import java.io.IOException;

import javax.servlet.http.Cookie;

import javax.servlet.http.HttpSession;

import org.apache.tomcat.catalina.*;

import org.apache.tomcat.core.Context;

import org.apache.tomcat.core.Request;

import org.apache.tomcat.core.Response;

import org.apache.tomcat.core.SessionManager;

import org.apache.tomcat.util.SessionUtil;

/**

* Specialized implementation of org.apache.tomcat.core.SessionManager

* that adapts to the new component-based Manager implementation.

* <p>

* XXX - At present, use of <code>StandardManager</code> is hard coded,

* and lifecycle configuration is not supported.

* <p>

* <b>IMPLEMENTATION NOTE</b>:  Once we commit to the new 
Manager/Session

* paradigm, I would suggest moving the logic implemented here back into

* the core level.  The Tomcat.Next "Manager" interface acts more like a

* collection class, and has minimal knowledge of the detailed request

* processing semantics of handling sessions.

* <p>

* XXX - At present, there is no way (via the SessionManager interface) 
for

* a Context to tell the Manager that we create what the default session

* timeout for this web application (specified in the deployment
descriptor)

* should be.

*

* @author Craig R. McClanahan

*/

public final class StandardSessionManager

implements SessionManager {

// -----------------------------------------------------------
Constructors

/**

* Create a new SessionManager that adapts to the corresponding 
Manager

* implementation.

*/

public StandardSessionManager() {

manager = new StandardManager();

if (manager instanceof Lifecycle) {

try {

((Lifecycle) manager).configure(null);

((Lifecycle) manager).start();

} catch (LifecycleException e) {

throw new IllegalStateException("" + e);

}

}

}

// ----------------------------------------------------- Instance 
Variables

/**

* The Manager implementation we are actually using.

*/

private Manager manager = null;

// --------------------------------------------------------- Public 
Methods

// XXX should we throw exception or just return null ??

public HttpSession findSession( Context ctx, String id ) {

try {

Session session = manager.findSession(id);

if(session!=null)

return session.getSession();

} catch (IOException e) {

}

return (null);

}

public HttpSession createSession(Context ctx) {

return  manager.createSession().getSession();

}

/**

* Remove all sessions because our associated Context is being shut 
down.

*

* @param ctx The context that is being shut down

*/

public void removeSessions(Context ctx) {

// XXX XXX a manager may be shared by multiple

// contexts, we just want to remove the sessions of ctx!

// The manager will still run after that ( i.e. keep database

// connection open

if (manager instanceof Lifecycle) {

try {

((Lifecycle) manager).stop();

} catch (LifecycleException e) {

throw new IllegalStateException("" + e);

}

}

}

/**

* Used by context to configure the session manager's inactivity 
timeout.

*

* The SessionManager may have some default session time out, the

* Context on the other hand has it's timeout set by the deployment

* descriptor (web.xml). This method lets the Context conforgure the

* session manager according to this value.

*

* @param minutes The session inactivity timeout in minutes.

*/

public void setSessionTimeOut(int minutes) {

if(-1 != minutes) {

// The manager works with seconds...

manager.setMaxInactiveInterval(minutes * 60);

}

}

}

ServerSessionManager
package org.apache.tomcat.session;

import org.apache.tomcat.util.*;
import org.apache.tomcat.core.*;
import java.io.*;
import java.net.*;
import java.util.*;
import javax.servlet.http.*;

/**
*
* @author James Duncan Davidson [duncan@eng.sun.com]
* @author Jason Hunter [jch@eng.sun.com]
* @author James Todd [gonzo@eng.sun.com]
*/

public class ServerSessionManager implements SessionManager {

private StringManager sm =
StringManager.getManager("org.apache.tomcat.session");

private static ServerSessionManager manager; // = new ServerSessionManager();

protected int inactiveInterval = -1;

static {
manager = new ServerSessionManager();

}

public static ServerSessionManager getManager() {
return manager;

}

private Hashtable sessions = new Hashtable();
private Reaper reaper;

private ServerSessionManager() {
reaper = Reaper.getReaper();
reaper.setServerSessionManager(this);
reaper.start();

}

public HttpSession createSession(Context ctx) {
String sessionId = SessionIdGenerator.generateId();
ServerSession session = new ServerSession(sessionId);
sessions.put(sessionId, session);

if(-1 != inactiveInterval) {
session.setMaxInactiveInterval(inactiveInterval);

}
return session.getApplicationSession( ctx, true );

}

public HttpSession findSession(Context ctx, String id) {
ServerSession sSession=(ServerSession)sessions.get(id);
if(sSession==null) return null;

return sSession.getApplicationSession(ctx, false);
}

// XXX
// sync'd for safty -- no other thread should be getting something
// from this while we are reaping. This isn't the most optimal
// solution for this, but we'll determine something else later.

synchronized void reap() {
Enumeration enum = sessions.keys();

while (enum.hasMoreElements()) {
Object key = enum.nextElement();
ServerSession session = (ServerSession)sessions.get(key);

session.reap();
session.validate();

}
}

synchronized void removeSession(ServerSession session) {
String id = session.getId();

session.invalidate();
sessions.remove(id);

}

public void removeSessions(Context context) {
Enumeration enum = sessions.keys();

while (enum.hasMoreElements()) {
Object key = enum.nextElement();
ServerSession session = (ServerSession)sessions.get(key);
ApplicationSession appSession =

session.getApplicationSession(context, false);

if (appSession != null) {
appSession.invalidate();

}
}

}

/**
* Used by context to configure the session manager's inactivity timeout.
*
* The SessionManager may have some default session time out, the
* Context on the other hand has it's timeout set by the deployment
* descriptor (web.xml). This method lets the Context conforgure the
* session manager according to this value.
*
* @param minutes The session inactivity timeout in minutes.
*/

public void setSessionTimeOut(int minutes) {
if(-1 != minutes) {

// The manager works with seconds...
inactiveInterval = (minutes * 60);

}
}

}

SessionInterceptor
package org.apache.tomcat.request;

import org.apache.tomcat.core.*;
import org.apache.tomcat.util.*;
import java.io.*;
import java.net.*;
import java.util.*;
import javax.servlet.http.*;

/**
* Will process the request and determine the session Id, and set it
* in the Request.
* It also marks the session as accessed.
*
* This implementation only handles Cookies sessions, please extend or
* add new interceptors for other methods.
*
*/
public class SessionInterceptor extends  BaseInterceptor implements RequestInterceptor {

// GS, separates the session id from the jvm route
static final char SESSIONID_ROUTE_SEP = '.';
int debug=0;
ContextManager cm;

public SessionInterceptor() {
}

public void setDebug( int i ) {
System.out.println("Set debug to " + i);
debug=i;

}

public void setContextManager( ContextManager cm ) {
this.cm=cm;

}

public int requestMap(Request request ) {
String sessionId = null;

Cookie cookies[]=request.getCookies(); // assert !=null

for( int i=0; i<cookies.length; i++ ) {
Cookie cookie = cookies[i];

if (cookie.getName().equals("JSESSIONID")) {
sessionId = cookie.getValue();
sessionId=validateSessionId(request, sessionId);
if (sessionId!=null){

request.setRequestedSessionIdFromCookie(true);
}

}
}

String sig=";jsessionid=";
int foundAt=-1;
if( debug>0 ) cm.log(" XXX RURI=" + request.getRequestURI());
if ((foundAt=request.getRequestURI().indexOf(sig))!=-1){

sessionId=request.getRequestURI().substring(foundAt+sig.length());
// rewrite URL, do I need to do anything more?
request.setRequestURI(request.getRequestURI().substring(0, foundAt));
sessionId=validateSessionId(request, sessionId);
if (sessionId!=null){

request.setRequestedSessionIdFromURL(true);
}

}
return 0;

}

// XXX what is the correct behavior if the session is invalid ?
// We may still set it and just return session invalid.

/** Validate and fix the session id. If the session is not valid return null.
*  It will also clean up the session from load-balancing strings.
* @return sessionId, or null if not valid
*/

private String validateSessionId(Request request, String sessionId){
// GS, We piggyback the JVM id on top of the session cookie
// Separate them ...

if( debug>0 ) cm.log(" Orig sessionId " + sessionId );
if (null != sessionId) {

int idex = sessionId.lastIndexOf(SESSIONID_ROUTE_SEP);
if(idex > 0) {

sessionId = sessionId.substring(0, idex);
}

}

if (sessionId != null && sessionId.length()!=0) {
// GS, We are in a problem here, we may actually get
// multiple Session cookies (one for the root
// context and one for the real context... or old session
// cookie. We must check for validity in the current context.
Context ctx=request.getContext();
SessionManager sM = ctx.getSessionManager();    
if(null != sM.findSession(ctx, sessionId)) {

request.setRequestedSessionId(sessionId);
if( debug>0 ) cm.log(" Final session id " + sessionId );
return sessionId;

}
}
return null;

}

public int beforeBody( Request rrequest, Response response ) {
String reqSessionId = response.getSessionId();
if( debug>0 ) cm.log("Before Body " + reqSessionId );
if( reqSessionId==null)

return 0;

// GS, set the path attribute to the cookie. This way
// multiple session cookies can be used, one for each
// context.
String sessionPath = rrequest.getContext().getPath();
if(sessionPath.length() == 0) {

sessionPath = "/";
}

// GS, piggyback the jvm route on the session id.
if(!sessionPath.equals("/")) {

String jvmRoute = rrequest.getJvmRoute();
if(null != jvmRoute) {

reqSessionId = reqSessionId + SESSIONID_ROUTE_SEP + jvmRoute;
}

}

Cookie cookie = new Cookie("JSESSIONID",
reqSessionId);

cookie.setMaxAge(-1);
cookie.setPath(sessionPath);
cookie.setVersion(1);

response.addHeader( CookieTools.getCookieHeaderName(cookie),
CookieTools.getCookieHeaderValue(cookie));

cookie.setVersion(0);
response.addHeader( CookieTools.getCookieHeaderName(cookie),

CookieTools.getCookieHeaderValue(cookie));

return 0;
}

/** Notification of context shutdown
*/

public void contextShutdown( Context ctx )
throws TomcatException

{
if( ctx.getDebug() > 0 ) ctx.log("Removing sessions from " + ctx );
ctx.getSessionManager().removeSessions(ctx);

}

}

ServerSession
package org.apache.tomcat.session;

import org.apache.tomcat.core.*;
import org.apache.tomcat.util.StringManager;
import java.io.*;
import java.net.*;
import java.util.*;
import javax.servlet.*;
import javax.servlet.http.*;

/**
* Core implementation of a server session
*
* @author James Duncan Davidson [duncan@eng.sun.com]
* @author James Todd [gonzo@eng.sun.com]
*/

public class ServerSession {

private StringManager sm =
StringManager.getManager("org.apache.tomcat.session");

private Hashtable values = new Hashtable();
private Hashtable appSessions = new Hashtable();
private String id;
private long creationTime = System.currentTimeMillis();;
private long thisAccessTime = creationTime;

private int inactiveInterval = -1;

ServerSession(String id) {
this.id = id;

}

public String getId() {
return id;

}

public long getCreationTime() {
return creationTime;

}

public ApplicationSession getApplicationSession(Context context,
boolean create) {
ApplicationSession appSession =

(ApplicationSession)appSessions.get(context);

if (appSession == null && create) {

// XXX
// sync to ensure valid?

appSession = new ApplicationSession(id, this, context);
appSessions.put(context, appSession);

}

// XXX
// make sure that we haven't gone over the end of our
// inactive interval -- if so, invalidate and create
// a new appSession

return appSession;
}

void removeApplicationSession(Context context) {
appSessions.remove(context);

}

/**
* Called by context when request comes in so that accesses and
* inactivities can be dealt with accordingly.
*/

void validate()

synchronized void invalidate() {
Enumeration enum = appSessions.keys();

while (enum.hasMoreElements()) {
Object key = enum.nextElement();
ApplicationSession appSession =

(ApplicationSession)appSessions.get(key);

appSession.invalidate();
}

}

public void putValue(String name, Object value) {
if (name == null) {

String msg = sm.getString("serverSession.value.iae");

throw new IllegalArgumentException(msg);
}

removeValue(name);  // remove any existing binding
values.put(name, value);

}

public Object getValue(String name) {
if (name == null) {

String msg = sm.getString("serverSession.value.iae");

throw new IllegalArgumentException(msg);
}

return values.get(name);
}

public Enumeration getValueNames() {
return values.keys();

}

public void removeValue(String name) {
values.remove(name);

}

public void setMaxInactiveInterval(int interval) {
inactiveInterval = interval;

}

public int getMaxInactiveInterval() {
return inactiveInterval;

}    

// XXX
// sync'd for safty -- no other thread should be getting something
// from this while we are reaping. This isn't the most optimal
// solution for this, but we'll determine something else later.

synchronized void reap() {
Enumeration enum = appSessions.keys();

while (enum.hasMoreElements()) {
Object key = enum.nextElement();
ApplicationSession appSession =

(ApplicationSession)appSessions.get(key);

appSession.validate();
}

}
}

private long lastAccessed = creationTime;
private int inactiveInterval = -1;

void accessed() {
// set last accessed to thisAccessTime as it will be left over
// from the previous access
lastAccessed = thisAccessTime;
thisAccessTime = System.currentTimeMillis();

validate();
}

void validate() {
// if we have an inactive interval, check to see if we've exceeded 

it
if (inactiveInterval != -1) {

int thisInterval =
(int)(System.currentTimeMillis() - lastAccessed) / 1000;

if (thisInterval > inactiveInterval) {
invalidate();

}
}

}

public long getLastAccessedTime() {
if (valid) {

return lastAccessed;
} else {

String msg = sm.getString("applicationSession.session.ise");

throw new IllegalStateException(msg);
}

}

public long getLastAccessedTime() {
return lastAccessed;

}

private long lastAccessed = creationTime;

void accessed() {
// set last accessed to thisAccessTime as it will be left over
// from the previous access

lastAccessed = thisAccessTime;
thisAccessTime = System.currentTimeMillis();

}

void validate() {
// if we have an inactive interval, check to see if
// we've exceeded it

if (inactiveInterval != -1) {
int thisInterval =

(int)(System.currentTimeMillis() -
lastAccessed) / 1000;

if (thisInterval > inactiveInterval) {
invalidate();

ServerSessionManager ssm =
ServerSessionManager.getManager();

ssm.removeSession(this);
}

}
}

private long lastAccessedTime = creationTime;

/**
* Return the last time the client sent a request 

associated with this
* session, as the number of milliseconds since midnight, 

January 1, 1970
* GMT.  Actions that your application takes, such as 

getting or setting
* a value associated with the session, do not affect the 

access time.
*/

public long getLastAccessedTime() {

return (this.lastAccessedTime);

}

this.lastAccessedTime = time;

/**
* Update the accessed time information for this session.  

This method
* should be called by the context when a request comes in 

for a particular
* session, even if the application does not reference it.
*/

public void access() {

this.lastAccessedTime = this.thisAccessedTime;
this.thisAccessedTime = System.currentTimeMillis();
this.isNew=false;

}

lastAccessedTime = 0L;

lastAccessedTime = ((Long) stream.readObject()).longValue();
maxInactiveInterval = ((Integer) 

stream.readObject()).intValue();
isNew = ((Boolean) stream.readObject()).booleanValue();

stream.writeObject(new Long(lastAccessedTime));

sM.accessed(ctx, request, sessionId );

public void accessed( Context ctx, Request req, String id ) {
ApplicationSession apS=(ApplicationSession)findSession( ctx, 

id);
if( apS==null) return;

ServerSession servS=apS.getServerSession();
servS.accessed();
apS.accessed();

// cache it - no need to compute it again
req.setSession( apS );

}

/**
* Invalidate all sessions that have expired.
*/

private void processExpires() {

long timeNow = System.currentTimeMillis();
Session sessions[] = findSessions();

for (int i = 0; i < sessions.length; i++) {
StandardSession session = (StandardSession) sessions[i];
if (!session.isValid())

continue;
int maxInactiveInterval = session.getMaxInactiveInterval();
if (maxInactiveInterval < 0)

continue;
int timeIdle = // Truncate, do not round up

(int) ((timeNow - session.getLastAccessedTime()) / 
1000L);

if (timeIdle >= maxInactiveInterval)
session.expire();

}
}

/**

* Mark the specified session's last accessed time.  This should be

* called for each request by a RequestInterceptor.

*

* @param session The session to be marked

*/

public void accessed(Context ctx, Request req, String id) {

HttpSession session=findSession(ctx, id);

if( session == null) return;

if (session instanceof Session)

((Session) session).access();

// cache the HttpSession - avoid another find

req.setSession( session );

}
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המודולר יותשבירת 
: לפתרון הב עיהגישו ת 3נזכיר 

במקום עצמי ם ) components (ברכיבי םמע בר לשימוש 
EJB’s או Servlets: כגון

Domain Specific Framework: חסרון

: שפת  התכ נ ו ת ותב נ יו ת העיצ ובפתרונות ברמת 
Dynamic Proxy או Mixin: כגון

של העיצוב" תחזוקה ידנית"דורש : חסרון

 ב פרדיגמה התומכ ת ביח סים נוספים בין מחל קות לשפת ת כ נ ו תמע בר 
E או שפת  AspectJ: כגון

לימוד שפה חדשה : חסרון



שכתוב מבני

refactoring
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)refactoring(שכתוב מבני 
refactoringאך ,  ה וא  תה ל יך של  ש ינ ו י  ת וכנה כ ך שהתנ הגותה  ה חיצונ י ת  לא ת ש ת נה

. ה מבנה  הפנ י מ י   שלה   יש תפר

. לנקו ת   ול שפר את  הקוד  בל י  להכנ י ס  לשגיא ו ת

ס ו תר לכאורה  את העקרונו ת  ש מ נחים פ י ת וח " ש יפ ור  הת יכ ו ן א חרי שה קוד נכ ת ב"
. ת וכנה

גורמ ים לכך ) ל מ של  לה ו ס פת  תכ ו נו ת(ש ינ ו י ים בקוד , אבל מכ י ר בעובדה שב מ שך הזמ ן 
.שה מבנה  נפגע ו מ ס תבך

כלו מר  (טרנס פ ורמצ יה   ש מש מרת נכ ונ ו ת  ,   מ בצעים בכל פעם שי נ ו י קט ןrefactoringב 
). לא  מש נ ה את  ה התנ הגות הח יצו ני ת

 להריץ א ת א ו ס ף  הבדיקו ת  -לאחר כל ש ינ ו י  י ש  לבד וק היטב  ש הש ינ ו י ה יה  נכו ן   
.שצברנו
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מקורו ת
:האנשים שזיהו את חשיבות הרעיון 

Ward Cunningham, Kent Beck

:ספר
Martin Fowler, Refactoring, Improving the Design of 
Existing Code, Addison Wesley 2000. (2nd edition 
2005)

:אתר
http://www.refactoring.com/

 Extreme Programmingקשור ל 

http://www.refactoring.com/
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 ?refactoringל מ ה 

 עם נשחק אחרת מבנה המער כת –לשפר את תיכון התוכנ ה 
.הזמן

. ה קריאות חיונית למתחזקים– יותר קריאהלעשות את התוכנ ה 

. קשה למצוא שגיאה בקוד מסורבל– שגיאותלעזור למצוא 

 כל  השיפורים הללו יקטינו את הזמן –לזרז את כתיבת ה קוד 
.שיידרש בהמשך
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 ?refactoringמתי לעשות 

אם ה קוד היה כ תוב  "- למער כת פונק ציונליותכאשר מוסיפים 
".היה קל יותר להוסיף את הפעולה, כ ך

 בכל  פעם שמסתכ לים על קוד  -כאשר צריך למצוא שגיאה 
.ומתקשים להבין אותו יש לבדוק הא ם ניתן לשפר

) Code review(תוך כדי סקר קוד 

 code" (מריח לא טוב"כ ל פע ם שמגלים ק וד ש, באופן כ ללי
smells .(לד וגמא :

רשימת , מחלקה גדולה מדי, שרות ארוך מדי, כפילות בקוד
....סימפטומים של צימוד חזק מדי בין מחלקות, פרמטר ים ארוכה
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 refactoringsקטל וג של  
 שכל אח ד refactorings כולל קטלוג של Fowlerהספר של 
.ודוגמא, תהליך השינוי, מוטיבציה, סיכום קצר, כולל  שם

י סביבות הפיתוח " ניתנים לאוטומציה עrefactoringsחל ק מה 
ולהחליט , הכלים מאפשרים לראות כיצד ייראה הקוד אחרי השינוי

).וכן לבטל שינוי שנעשה(
כלומר לא משנה (הכלים יכולים לציין מתי מובטח שהשינוי נכון 

).התנהגות

 קשה מאד ל שינוי - שינוי שם של שרות -אפילו דוגמא פשוטה 
שינוי גלובלי בעטרך טקסט לא יהיה נ כ ון . (ידני ללא שגיאה

).בה כר ח
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 refactoringsדוגמא ות מקטלוג ה 
extract method / inline method
Introduce Explaining Variable
Move method/Field
Rename method
Add/Remove Parameter
Pull up/Push down Field/Method
Extract Subclass/Superclass/Interface
Collapse Hierarchy
Replace Inheritence with Delagation / vice versa
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