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 2- .
-  SHD2, 

 2-  UNIX (Linux, 
Free BSD, Sun OS, Solaris, Ultrix). 
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.
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 2- .
 2-  2- .

 2- :

;
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.

:

W = { Wq , q = 1,...,n }, 



 Wq -  q- ,  n - . ,

:

W = { a, b, c, ... x, y, z }. 

 (A, B),  A  B 
 1-  2- .
 Wq  A  B  Aq  Bq (q = 

1,...,n), . , Aq = 0  Bq = 0,  Wq 
 A  B, . . .

 2- ,
.

 2-
.

, . . :

S = ( [1], [2], ... [i], ... [n] ) , 

 [i] ,  i- .

 i-  Wq,  Aq  Bq 
 A[i]  B[i], . '  n 

 n! ,  n! 
.

 2-
,  A .

 A 
. ,  A 

 B. ,
 B, 

.

 X[i]  B 
 [i]. 

 B 
:

X[i] = max(Y[i] - X[1] - X[2] - ... - X[i-1], 0), 

 Y[i] :

Y[i] = A[1] + A[2] + ... + A[i] - B[1] - B[2] - ... - B[i-1] . 

 D[i]  B 
 [i], . .:



D[i] = X[i] + X[2] + ... + X[i]. 

 B 
:

D[i] = max(Y[i], D[i-1]), D[1] = A[1], 

:

D[i] = max(Y[i], Y[i-1], ..., Y[1]). 

 2- ,

.  S 

 B, 
:

F(S) = B[1] + ... + B[n] + max(Y[n], Y[n-1], ..., Y[1]). 

 2-
.

 S, 
 F(S)  n! .

 B, .

,  B 
, :

B[1] + ... + B[i] + ... + B[n] = const. 

 F(S)  2-
,

 B,  Y[i] (i=1,...,n): 

max (Y[n], Y[n-1], ..., Y[1]) -> min 

 n!  S .

 2-
, ,
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.
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, . . ,
.

 2- .
, ,

:

min (A[i], B[i+1]) =< min (A[i+1], B[i]), i = 1, ..., n-1. 

,
, .

,
,  1 .

. ,
 2- .

, .

 n  n .
. ,

, , . .
, .

,

 A  B.  Wq 
 B, . . Bq < Aq,  Wq 

.  (Aq < 
Bq  Aq = Bq),  Wq  1-

. ,
.

 2-
.

,
,



.
, ,

.

.  j = 0, ..., n-1 
 2*(n - j) ,

 n  n*(n+1). ,
' .

 2 
.  1- .

 Wq (q = 1, ... , n) :

Pq = sign(Aq - Bq) * { M - min(Aq, Bq)} . 

 M 

. ,  M 
:

M > max min (Aq, Bq), 

 q  1  n. 
 M :

M = max min (Aq, Bq) + 1. 

,  1-  Wq (q 
= 1, ... , n)  Pq  -M 
M, :

Pq =< | M |, q = 1, ... , n . 

 2-
.

 [i]  [i+1]  S 
:

P[i] =< P[i+1] , i = 1, ... , n-1 . 
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, .
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.
,

,
 k = n-1, n-2, ..., 2 

 n - k .
 1 < k < n 



,  n 
.  ( k = 1 ), , . .

 n! .

,
,

.
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 2-
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.  2-  2- ,
 A  B. 
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 (-). ,
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.

 5-  { a, b, c, d, e }, :

 A: aabbccdddddddeeee-- 

 B: --aaaaabbbc--ddd-ee 

 (19 )  B (5 ),
.

.
,  12 ,

 A  d,  B 
 (-). 

. ,
 A, 

 B, 
,

 B. 

, . ,  b 
 c  A  B, 

 (a),  B. 
 2 

 (a)  B. 

. ,
'

,
. ,

, ,
'

.



 2-
2-  A  B. 

 (
 B). :

,
;

;

 B;

.

,
:

a b c d e f

 A 2 6 8 4 4 2

 B 5 1 3 4 7 4

,

.

 2- -
SHD2.  SHD2  OS 
UNIX. - -

,  VT100 .
 SHD2  shd2, 

 shd2.rs  shd2.csh, 
-  X Window System. 

de-facto  OS UNIX. 



 SHD2 
 OS UNIX, , $HOME/shd2, 

, , , :

% cd $HOME/shd2 . 

 SHD2 
 (shd2).  SHD2 

, ,

% $HOME/shd2/shd2, 

.  X Window System 
SHD2 -

 xterm, ,
.

 xterm  SHD2 c 
 shd2.csh, 

 (
 - &)  /bin/csh c

:

% /bin/csh $HOME/shd2/shd2.csh & , 

 X Window System, 
,  WorkSpace  olwm (Open Look 

Window Manadger), ,
,  $HOME/.openwin-menu, 

 SHD2, , "Schedule CAD". 

 SHD2 
:

 A  B;

;
;

,
;
,

;

;
;

;



.

 SHD2 
.

 shd2.rs. 
.

, .

- . ,
 SHD2, .

 7 ,
.

 Main Menu .
 2 .

,  - 
.

(Service Tools):  

o Job Party Time Editor,

o Jobs Schedule Gantt Chart,

o Imit Job Party Processing 

 (Job Order):

o Optimal Job Order,

o Cut-&-Try Job Order,  

o Examine Job Order.

 Job Party Editor 
.  26 

, .
 0  99 .

.
.

 Jobs Schedule Gantt Chart 

.  A  B 
.

:
,

.



 Imit Job Party Processing 
.

.

.

 Optimal Job Order ,

.
.
,

, .
.

 Cut-&-Try Job Order 
.

. ,
,

, .

.  Examine Job Order 

.

.  100-
.

,
,

.
 3- .

1.  OS UNIX  SHD2. 
,

.  <Enter>  <Return> 
 SHD2. 

2. ,
 Job Party Editor 

.
,

.



3. ,
 Jobs Schedule Gantt Chart .

 B 
.

4. ,
Show Johnson Rule Optimal Test  Optimal Job Order. ,

.

5.
,  Johnson Job Order  Optimal Job 

Order.

6.

,  Johnson Order Trick 

 Optimal Job Order. 

7.

,  Modify Johnson Order  Optimal 
Job Order. 

8. ,
 Priority Job Order  Optimal Job Order. 

9. , ,
 Priority Order Trick  Optimal Job Order. 

10.
,  Variate Priority 

Order  Optimal Job Order. 

11. ,
.

, .

12. ,
 Jobs Schedule Gantt Chart .

 B 
.

13.
,  Imit Job 

Party Processing .
 (pend buffer)  A  B 

.



14. ,
, ,

,  Cut-&-Try Job 
Order.

,
.

15. ,
 Cut-&-Try Job Order .

16. .
: ,

,
,

, .

 SHD2 

,  Examine Job Order .
 3- ,

, ,
, .

 Examine Job Order 
,  99. 

, ,  0. 
.

.

.
,

, ,
.

Examine Job Order  Examine Johnson Trick. 
 (transfer)  (source) 

 (target) 
,

.
.

Examine Priority Trick  Examine Job Order. 



,
 (assign)  (sort) 

.
.

.

Examine Job Order  Examine Johnson Rule. 

(swap) ,
.

 (estimate) ,
.
,

.

1. . . , . . , . . . ., , 1975 .

2. . . , . . . ., , 1975 .

3. . . ., , 1975 .

4. . . , . . . ., ,
1969 .


