NNN
NNN
NNN
NNN
NNN
NNN
NNN

NNNNNN
NNNNNN
NNNNNN

NNN
NNN
NNN
NNN
NNN
NNN

—t—y =
=4
———t
— g —t
—r— —
e

e ) e i) i el o ) e el ) ] ) ] el ] ] ) =

) o o] ] ) ) ) ) ] ) ) ) ] e ) = i i e o
— —

mmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm
mmem
mmm
mmm
- et =
-y —4
—t g
—t ot —
—y g =y

MMMMMMMMAM MM MM MMM N e
MMMMMMMMMM MMM MM MMM
MMMMMMMM MMM MM MMM T N

mmm

mmm

mmm

mmm

mmm

mmm

mmm

mmm

mmm
) o ) ) ) ) ) e o ) ) ) ) = — —§ =4

mmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm
mrnm

AAAAAAAAA

AAAAAAAAA

AAAAAAAAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAAAAAAAAAAAAAA
AAAAAAAAAAAAAAA
AAAAAAAAAAAAAAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA

CNEIOICIENCIENIEINOIOIINYOHD
IIIICIIOINIOINOI VNIV
CICICICIICIICINIOIOIOOOOOY

PPPPPPPPPPPP
PPPPPPPPPPPP
PPPPPPPPPPPP
PPP PPP
FPP PPP
PPP PPP
PPP PPP
PPP PPP
PPP PPP
PPPPPPPPPPPP
PPPPPPPPPPPP
PPPPPPPPPPPP
PPP

PPP

PPP

PPP

PPP

PPP

PPP




NE1
V0L

vef JLEee]DeeNETTREE

[SEIVE] [FY 1T
[YUIVE) [VEIVV]
VO]V e Wil SV VN
[SSIV V] [TV [SERVN]
W [VHITE) [S¥YCV]
[T VLN ) Wiws [SW1VE]
YISV ] [FEAS V) [FUYN]
wwj Wil [SEIVE]

A LA LA LA LA LA L LA L L L L L LY
[FIVEIVEIVEINEIVIVEIVUINEJENIVEINE RV NEVY |

[VE]VE] [V VY]
[VE]VE] [SS VN
(V9130 ] TSIV [SERVV]
(VO VY] [FOIVE] (YR VY]
[T S 1N S ] wind WJ Wt
[JV]VE] [SE1V ] Wil
[SEIB Y] il A W
[VE]VE ] wi J [VO]VE]

[- - 4. 4. 4 o
xxacoc [« e 4
e xa xa
[- 44 [ 4 4 xo
ara axxoeca
o axxoao
xo @x o
x o [- 4 4
axaoaaxaxaxadaaxxox
rooaoxoooaraxaxaxaoo
——
—-
—-
-

el ol et ol il o o o T o e ey oy
L Lt = o e ST ol
——
—-—
——
——

—-
—-
——
-
el ol el ol el e o S S S S
— = = e o P e b b = e e e

——

—

——

——

Wi W
Wi ™
s wd w
i wiud W
Wi s Wi
(Y (yeTY (YYY
YIvY wws s
Wi ™ wiud

[VOISSIVEITETVEIVUIVEINOTFR v VoV IV
[VVRVSIVEIVITVEINVEIVEJNERTN VoV VULV N IV

ZEZ2ZTXTZETZTITXTZZXTZZ

~NNNNNNNWNNNNN
3
zTZ
- 4
ZZ
ZZ
ZZZTZL2ITZZTZTEZTZIZTE
2ZT2ZZZIZTZTZTZTZIZZ

IV (Ve XV XV, XV, ]
[Ve X7, ) wVIVIWnNWV
wIv VIV Vv
IV wIWv wViv
IV wvIV Vi
(% XV ] [V 17 ] wViIv
wivm [V X7, ] wivy
(Vo2V} wwm wiuv
VIV wIuv
(Ve XV, X7, X7, ] wwv
— g L ]

o g g b
g g R B Bt g Pumg g g g Guag Py Sung Sug
L LT T Y Y L e Y L]

g oy L]
g g oy oy
[ |
wd
-
- d
—d
—d ot
—d d
—d —d
d od d d od e e d d D wd d D D
e e b b DD DD DD DD




E 1
NETTREE - Subroutines for processing BINARY TRE 16-SEP-1984 01:28:51 VAX/VMS Macro v04=00 Page 0 382
Table of contents

(2) gS NETSTRAVERSE NDI = Traverse NDI collate tree routine _
&9 138 NETSRESUME NB] - Resume traversal of NDI collate tree routine
(&) 19§ NETSFIND_NDI - Use collating tree to tind an NDI

(4) 19 NETSFIND_COL = Traverse ND] collate tree to find NDI

(%) gao NETSFIND NAME - Traverse ND] name tree to “ 7d ND|

(7) 21 NETSADD_RD] = Add entry to collate tree anc rame tree

(8) 367 ADD_NEW_BTE - Add new entry to AVL tree

(9) 614 INSERT = Recursive routine to insert BTE into TREE

(10 560 NETSDELETE _BTE - Delete BTEs from the COLLATE and NAME TREEs
(1 589 DELETE BTE - Delete element from AVL tree

13 745 DEL_REBAL_L - Rebalance after left deletion

(14) 824 DEL-REBAL-R - Rebalance after right deletion

15 903 COMPARE _COLLATE - COMPARE BTE DATA ENTRIES BY COLLATING VALUE
(15) 904 COMPARE _COLLATET1 -~ COMPARE BTE DATA ENTRIES BY COLLATING VALUE




F 1
NETTREE - Subroutines for processing BINARY TRE 16=-SEP-1984 01:28:51 VAX/VMS Macro V04=-00 Page
v04-000 5-SEP=1984 02:21:41 [NETACP.SRCINETTREE.MAR;1 (1
0000 1 .TITLE NETTREE =~ Subroutines for processing BiNARY TREES
0000 % JIDENT  'v04-000'
8888 H LDEFAULT DISPLACEMENT,LONG
0000 AR A Xy R Y T
0000 6 ;* *
0000 7 ;+ COPYRIGHT (c) 1978, 1980, 1982, 1984 BY *
0000 B :* DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS. *
8888 18 ;* ALL RIGHTS RESERVED. *
bR »
0000 11 ;* THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED ¢
0000 1% :* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE »
0000 13 ;+* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER v
0000 14 ;+ (OPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE O ANY ¢
0000 15 ;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY «
8888 }9 :* TRANSFERRED. "
v' *
2000 18 ;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE »
0000 19 ;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT *
8888 5? :* CORPORATION, *
lt *
0000 ¢ :* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS =
000 23 ;+ SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. L
0000 24 *
0000 25 ;» *
0000 26 ‘ttttlttttttttttttt'itttittttttttttttttttttttttttttltttttttttttttttttttt'tttt
0000 7 ;
0000 28
0000 29
0000 30 ,+¢
0000 31 ; FACILITY: NETWORK ACP
0000 32 .
0000 33 ;. ABSTRA(T:
0000 36 ;
0000 35 .
0000 36 . ENVIRONMENT:
0000 37 .
0000 38 . Kernel mode
0000 39 ;
8888 2? ; AUTHOR: Rod Gamache, CREATION DATE: 25-Mar-1983
0000 42 ; MODIFIED BY:
0000 43 ;
0000 44 ; v03-002 RNG000Z Rod Gamache 27-Apr-1983
0000 45 ; Sk\ﬂ current NDI entry on scan of NDI database only
0000 46 ; DI is not the CNR.
0000 47 ;
0000 48 ; v03-001 RNGOOO Rod Gamache 20-Apr-1983
0000 49 ; Stop using the special macros with optionat JSBs.
0000 50 ;--
0000 51
0000 Sg . oL
0000 53 . Library definitions
0400 54 ;
0000 55 SCNFDEF
0000 56 $CNRDEF
0000 57 SNITBDE!
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0000 58

0000 59 .

0000 60 ; Own storage

0000 61 .

00008888 g§ LPSECT NET_IMPURE ,WRT ,NOEXE
00000004 8882 2g NAME BUF: .BLKL 1 : String storage for executor name
00000000 66 PSECT NET_CODE1,NOWRT,EXE

0000 67 . .

0000 68 . Local definitions

0000 69 . _

8888 ;? SOEFINI BTE GLOBAL ; Define Binary Tree Elements

0900 72 SDEF BTESL_LEFT BLKL 1 : Left subtree pointer

0004 73 SDEF BTESL _RIGHT LBLKL 1 : Right subtree pointer

0008 74 SDEF BTESW_SIZE BLKW 1 ; Size of BTE structue

000A 75 SDEF BTESB_TYPE .BLKB 1 : Structue t{pe (FF or FE)

0008 76 SDEF BTESB_BAL .BLKB 1 ; Subtree balance (- or +1)

000¢ 77 SDEF BIESL BTEPTR BLKL 1 ; Pointer to node in other AVL tree

0010 78 SDEF BTESL_PTR BLKL 1 ; Pointer to ND] database

88;; gg $DEF BTEST_DATA BLKB  15+3+1 ; ngua?ta CIRCUIT NAME + ADDRESS +
00000013 0027 81 BTESC_DATA SIZE = <,-BTEST_DATA> ; Size of data portion of BTE

0027 82 SDEF BTESCTLENGTH ; Size of BTE

0027 83 $DEFEND BTE
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. .SBTTL NETSTRAVERSE_NDI - Traverse NDI collate tree routine
NETSTRAVERSE _NDI - iraverse NDI collate tree routine

This routine traverses the collate tree, calling back the cal'er with
the next node address. The search is done in inorder fashion.

ubrou S
RAVE N
0000 85
0000 86 .
0000 87 ;
0000 88 ;
0000 89 .
0000 90 ;
0000 91 ;
0000 9§ : INPUTS:
0000 93 .
0000 9 ; R11 = Address of CNR
8888 gg : R10 = Address of start (NF (or zero if start at begining)
00C0 97 ; OUTPUTS:
0000 98 ; . .
0000 99 . R10 = Address of (NF if found, else same as on input.
0000 100 RO = True if success, else talse
0000 101 ;
0000 102 ; R1,R2 are destroyed
0000 103 ;
0000 104 ;--
0000 10§ LENABL LSB )
0000 106 NETSTRAVERSE _NDI:: . Co=routine to traverse the tree
b 6E D0 0000 107 MOVL (SP) ,R1 : Save return address
52 00000000'EF DO 0003 108 MOVL NETSGL_COL_TREE,R2 . Assume we should start at begining
5S4 D5 O000A 109 TSTL R10 ; Should we start at begining?
05 13 888& }}? BEQL TRAVERSE ; B8r if yes
000E 112 ASSUME CNFSL_COLBTE EQ CNRS__COLBTE
5¢ 6A DO OQO0OE 113 MOVL CNFSL_COLBTE(R10) ,R2 ; Copy start BTE address
20 13 88}% }}g BEQL 90% ; Br if none
0013 116 TRAVERSE: : Recursive to traverse the tree
52 DS 0013 117 TSTL RZ : Bottom of tree?
1C 13 0015 118 BEQL 90$ ; Br it yes
52 0D 0017 119 PUSHL RZ ; Save last BTE address
52 62 DO 0019 120 MOVL BTESL LEFT(R2),R2 ; Get address of left subtree
FS 10 001¢ 121 BS8B TRAVERSE ; Traverse the tree
CO1E 122 RESUME _CONT: _
52 BEDO OQO1E 123 POPL R2 : Restore previous BTF address
5A 10 A2 DO 0021 124 MOVL BTESL_PTR(R2),R10 : Get the CNF address of the NDI
50 01  9A 0025 125 MOVZBL #1,R : Indicate more to come .
61 16 8852 }59 JSB (r1) : Call back caller with CNF in R10
002A  12B NETSTRAVERSE _ALT:: ; Alternate entry point, stack reset
51 BE DO 002A 129 MOVL (SP)+,R1 . Pop return address from stack
5¢ 04 A2 DO 002D 130 MOVL BTESL _RIGHT(R2),R2 ; Point to right subtree )
E0 12 0031 13 BNEQ TRAVERSE ; Traverse left subtree of right hatt
50 D& 0033 132 90$: CLRL RO ; Indicate no more
0S G035 133 RSB
0036 134
0036 135 .DSABL LSB
0036 136
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o +SBTTL NETSRESUME_NDI - Resume traversal of NDI collate tree routine
NETSRESUME _NDI - Resume traversal of ND] collate tree routine
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om
mn
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This routine traverses the collate tree, looking for the CNF address that
was given, On it's way, it builds a new stack just as if it was in the
midcle of the co-routine NETSTRAVERSE NDl. This way, we can resume where
we Left off. If the tree element is not found then the stack is Left in
tack so we can proceed, this is in case we are deleting the BTEs.

INPUTS:
R11 = Address of (NR
R10 = Address of start (NF, cannot be zero
R7,R8 = Desciptor of collating string
OUTPUTS:

RO = Bit 0: True if element found or we can proceed, else false
Bit 1: (lear if we must proceed to next, else take current

R1,R2 are destroyed

.ENABL LSB

OO0 NN AN~ O OO0 NN E NN = O OO0 ~NOM NS NN = OO 00 O WSS NN = OO 00 NOMN S AN = OO0 0

i e s i e e e e e o e e el e b el b b e o b B oD B B BB A B BB b e — DB Db d P BB S _ B A A b _a__a.a OM
0000000 MODCO NN NN NN NN N VNOOOOOOOONOONNNWNMVWWWNWNWNMWWNWNES S DN N —n

NETSRESUME NDI1:: : Routine to traverse the tree
51 8t DO MoUL (SP)+,R1 : Save return address
52 00000000'EF DO MOVL NETSGL_COL_TREE,R2 ; Start at begining
50 D& CLRL RO ;: Assume failure
RESUME : : Recursive routine to traverse tree
52 DS TSTL R2 ; Bottom of tree?
1A 13 BEQL 70% ; Br if yes, error
27 30 BSBW COMPARE _COLLATE1 ; Compare kel on current node
OF 1A 4 BGTRU  30% ; Br if to the right
264 13 4 BEQL 90% . Br it found, leave
5¢ DD 4 PUSHL R2 ; Save current BTE address
62 00 4 MOvVL BTESL LEFT(R2).R2 ; Get address of lLeft subtree
AF  OF 5 PUSHAB RESUME_CONT : Push address of continuation
01 9A 5 MOVIBL #1,R0 ~ ; Indicate success, something on stack
E8 11 5 BRB RE SUME ; Traverse the tree
A2 DO 5 30%: MOVL BTESL RIGHT(R?2).,R?Z : Point to right subtree
£ N 5 BRB RESUME ; Traverse lLeft subtree of right half
50 E9 6 70%: BLBC R0,100$ . Br if nothing on stack, return error
SE 04 (0 6 ADDL 84 ,SP . Pop Last address from stack
5¢ B8t DO 66 MOVL (SP)+ ,R2 ; Else, pick up Last BTE on stack
A2 DO MOVL BTESL PTR(R?) R10 : Take the current BTE
SETBIY II,RO ; Set flag to take the current BTE
90%: SETBIT #0,RO ; Indicate success
61 17 1008: JMP (r) : Return to caller
.DSABL LSB
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.SBTTL NETSFIND_NDI = Use collating tree to find an NDI
. LSBTTL NETSFIND_COL - Traverse ND! collate tree to find NDI

NETSFIND_NDI - Use collating tree tc find an NDI
NETSFIND_COL - Traverse ND] collate tree to find an ND]

w
el =

s=d=delelelelololelalalelelalolalelelalololalelalalalalelelc BN niod

lolelolelelalelolelelcieclelolelelololelololololeleleleolo]lololeleleloleolelolelololalelelol o o]
[ - V)

This routine traverses the collate tree, searching for a match on the input

key value.

INPUTS:
R11 = Address of CNR
R10 = Address of CNF to start searching from
R7,R8 = Descriptor for key value

OUTPUTS:

R10 = Address of (NF found else the starting CNF. _
R3 = Address of BTE who's key was LSSU but closest to the given key.

VO OVOOV00OO00000000000 NN NN NNNNNNNNNNNNNNNNNNNNNNNNSNNY CO
OPOOHMNTNO I OO0 NI O NNNNNNNNNNNNNNNNNNNNNNSNNSNSNNYN )
AUNIRNLRINLINNI RN RORLFNINIRNL NN N NLNI N NVNL NI P A RN NONININI APV POPINONONINAD b b b b b ed d b
AN NN WA N AN NN RO PO POTONONONININ) — = it 2 3 e 3 2 D OO0 O OO OO OO O VOV VOV OY
Q0 NOM\N AN = O O 00 NOA S NN =2 O O 00 NOR AN SN =2 OO 00 “NON WA E~ iR = O O 00 O B~ LD
Ve e Ve e Vs Ve Gy e Ve Qe Ve Ve Ve Op O Ve e e 0eve

R& Address of BTE who's key was GTRU but closest to the given key,
or zero it end of tree.
RO = True if success, else false
NETSFIND _NDI:: . Use the collating tree to find an NDI
NETSFIND_COL:: . Traverse the (ollate tree for a match
59 0D PUSHL  R9 ; Save registers
50 D& CLRL RO ; Assume tailure
59 00000000°'EfF DO MOVL NETSGL_COL_TREE,R9 : Assume we start from begining
1F 13 0 BEQL 90$ ; Br if no root, yet
SA D5 O TSTL R10 . Start from begining?
10 13 0 BEQL 508 ; Br if yes
50 D& 8 CLRL RO ; Assume failure
0 ASSUME CNFSL_COLBTE EQ CNRSL_COLBTE
59 6A DO O MOVL CNFSL_COLBTE(R10) ,R9 . Else, pick up starting BTE
14 13 0 BEQL 90% : Br if no BTE
58 5A D1 0 CMPL R10,R11 : Is this the (NR?
06 13 0 BEQL 50% : Br it yes, don't skip first BTE
59 04 A9 D0 O MOVL BTESL_RIGHT(R9) ,R9 ; Else, skip current and continue
5% D4 0 508: CLRL R&4 ; Assume end of tree
39 10 0 BSBB  FIND : Find a match
04 50 E9 O BLBC RO,90% : Br if tailure
SA 10 A9 DO 009f MOVL  BTESL_PTR(R9),R10 : Else, get the CNF address
59 BEDO OQO0A3 90$: POPL R9 ; Restore registers
05 00A6 RSB : Return to caller
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SBTTL NETSFIND_NAME - Traverse NDI name tree to find NDI

44
NETSFIND_NAME - Traverse NDI name tree to find an NDJ

This routine traverses the name tree, searching for a match on the input

90$: POPR #*M<RY,R4L,R9>
RSB

40
i
&
264
545 . key value,
00A7? 46 ;
00A7 247 : INPUTS:
00A7 248 ;
00A7 249 ; R11 = Address of CNR .
00A7 50 . R10 = Address of (Nf to start searching from
88:; g; : R7,R8 = Descriptor for key value
00a7 253 ; ouTPuTS:
00A7 254
00A? 255 ; R10 = Address of (NF found else the starting CNF address
00A? 256 ; RO = True if success, else false
00A7 257 ;
00A7 238 :--
00A? 259
Q0A7 260 NETSFIND_NAME:: ; Traverse the name tree for a match
0218 8f 88 00A7 261 PUSHR  #*M<R3, R4 ,R9> ; Save registers
59 00000000'EF DO QO0AB 26§ MOVL NETSGL_NAME_TREE ,R9 . Assume we start from begining
SA DS 00B2 26 TSTL R10 . Start from begining?
11 13 0084 264 BEQL 508 ; Br if yes
50 D& 0Q0B6 265 CLRL RO ; Assume failure
00B8 266
0088 267 ASSUME (NFSL_COLBTE EQ CNRSL_COLBTE
59 04 AA DO 00B8 268 MOVL CNFSL_NAMEBTE(R10) ,R9  ; Else, pick up starting BTE
12 13 008BC 269 BEQL 90% . Br if no BTE
58 SA D1 00BE 270 CMPL R10,R11 : Is this the CNR?
06 13 00C1 271 BEQL 508 . Br if yes, don't skip first BTE
59 04 A9 DO 0Q0C3 272 MOVL BTESL _RIGHT(R9) ,R9 ; Else, skip current and continue
0C 10 00C7? 273 50§: BSBB FIND ; Find a match
04 50 E9 00C9 274 BLBC RO,90% : Br if failure
SA 10 A9 gg 00CC g;g MOVL BTESL _PTR(R9),R10 ; Else, get the CNF address
05 277 ;

Restore registers
Return to caller
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00D5 %79
0005 80 ;¢ , , , _
0005 %81 . Recursive routine to find an entry in the collated tree. This routine
00DS 8% : will return the address of the BTt that is closest to the request key value,
00DS 283 ; but Less than the requested key value.
00DS 284 ;
0005 285 ; Inputs: .
0005 236 . R9 = Address of first BTE
00DS 287 ; R7,R8 = Descriptor for key value
00DS 288 .
00DS 289 ; Outputs:
00D5 %90 ; R3 = Address of BTE who's key was LSSU but closest to the given key.
0005 91 ; R4 = Address of BTE who's key was GTRU but closest to the given key,
00DS 292 ; or zero if end of tree.
00DS 293 .
00D5 294 ;-
00DS 295 FIND: ; Recursive routine to find a BTE
59 D05 Q0D5 296 TSTL R9 ; End of tree?
03 12 0007 297 BNEQ 10% : Br if no .
S0 D& 00D9 298 CLRL RO : Else, return failure
05 888% %88 RSB ; Return to caller
0578 3G 00DC 301 10%: BSBW COMPARE _COLLATE ; Compare keK on current node
0C 1A Q00DF 302 BGTRU  50% ; Br it to the rl?ht
06 1F 0Q0E1 303 BLSSU  30$ ;: Br if to the left
50 01 9A OQ00E3 304 MOVZBL #1,R0 : Indicate success
05 Q0e6 305 RSB
00E? 306 :
Q0E7? 307 : Search the left subtree
00E? 308 ; .
59 69 DO OQ0E? 309 308: MOVL BTESL_LEFT(R9) ,R9 : Point to left subtree
E9 10 QO0EA 310 BSBB FIND . Keep trying
05 OCEC 311 RSB : AlLL done
00ED 312 ; )
Q0ED 313 : Search the right subtree
O0ED 314 .
53 SS9 00 OO0ED 315 50%: MOVL R9,R3 . Save LSSU BTE address
59 06 A9 DO OQ0FO0 316 MOVL BTESL_RIGHT(R9) ,R9 ; Point to right subtree
5¢ 59 DO QO0F&4 317 MOVL R9,R& . Save address of current for GTRU BTE
oCc 10 QOF7? 318 BSBB FIND . Keep looking
05 00fF9 319 RSB
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o .SBTTL NETSADD_NDI = Add entry to collate tree and name tree
NETSADD_NDI - Add an entry to the COLLATE TREE and the NAME TREE

This routine adds a node address to the collate tree, and at the
same time it adds a name entry to the name tree.

INPUTS:

o
o
-
»

Address of (NR
Address of CNF to be added

R11
R10
QUTPUTS:

RO = True if success, else false

AR N NI NI FE FE FE NI NN R NN EFE PR FN N N

NETSADD _NO1:: : Add new BTE to NDI trees
03rc 8F BB PUSHR  #*M<R1,R2,R3,R4,R5,R6,R7,R8,R9> ; Save registers
$GETFLD ndi,s,col ; Get the collating value
57 12 9N (MPB  #BTESC_DATA_SIZE-1,R7 : Check the string size
0¢ 18 BGEG ¢0$ ; Br if okay
BUG_CHECK NETNOSTATE,FATAL ; Else, bug check
59 00000000 ]0) 208: MOVL NETSGL COL _TREE,R9 Get address of COLLATE tree root
10 BSBB ADD NEQ BTE Add new BTE to COLLATE tree

00000000 EF MOVL R9,RETSGL_COL_TREE Set new root of tree

elelelelelalalelalelelelelalelolalalelalelelelelalelalelelalelealelelealelealealalealaleleale
P e R e R e R ekttt B R P PP P e lelelsieclelealeoleolalesleleoleleoleolelalele]

NO OO NNNNE S NNNNIN = Dl et OO M AN A M AN AR A AR ARTN
=HOOONNMD NVNOMNSOO WO ST oD H S, OMODMPEEEIRBI PP >>P

AT AU U Al A Al Ul Ul A L L U U U L Ul U A A Ll A A U A R A U AN AN AN N A A AN A N AN
OO OO O ON N WNWAWNWAVALALAWNA S B 5 85 55 05 8 8 B B AU A N N AR U A A ) PO POPO POPORON N

NS ANIND = O OO NN AN = OO 00 O A SN LN —2 O O 00 O N £ L) =2 O O 00 O VN S L)) —»

EF :
59 :
59 :
56 0D PUSHL  Ré ; Save address of BTE
SGETFLD ndi,s, nna . Get the node name descriptor
11 50 E8 BLBS R0, 40§ : Br if present
58 00000000°EF  9E MOVAB  NAME_BUF ,R8 . Get address of temporary name buffer
68 2D2D2D2D 8F DO MOVL #2A === (R8) : Use ficticous name (for exec)
57 06 9A MOVIBL #4,R7 . Set size of strin
59 00000000°'EF DO 408: MOVL NETSGL _NAME _TREE,R9 ; Get address of NAME tree root
26 10 8588 ADD NEQ BTE ; Add new entry to NAME tree
00000000°EF 59 DO MOVL R9,RETSGL _NAME TREE ; Set new root of tree
OA A6 01 90 MOVB #1,8TE$B_TYPE(RG) ; Set ditterent structure type
55 BEDO POPL RS : Restore address of COLLATt BTE
0C AS 56 00 MOVL R6,BTESL_BTEPTR(RS) ; Set the cross jointers
0C A6 55 DO MOVL RS,BTESL_BTEPTR(R6) : ] .
6A 55 00 MOVL RS,CNFSL_COLBTE(R10) ; Set pointers in (Nf to tree structs.
04 AA 56 00 MOVL R6,CNFSL _NAMEBTE(R10) .
O3FE 8F BA 90$: POPR #*M<R1,RZ,R3,R4 ,R5,R6,R7,RB,R9> ; Restore registers
05 RSB : Exit with status
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8}; gg o .SBTTL ADD_NEW_BTE - Add new entry to AVL tree
8}; 98 . ADD_NEW_BTE - Add new entry to AVL tree
0172 71 ; INPUTS:
0172 7§ :
0172 73 : R10 = Address of (NF to be added
017¢ 374 . R9 = Root of tree to insert onto or zero if no root yet
0172 375 ; R7,R8 = Descriptor for key value
0172 376 ;
0172 377 ; OUTPUTS:
0172 378 ; ) ) L
8};5 %gg ; Entry inserted into correct position of collate :iree.
0172 381 ; R9 = Address of new root of tree
0172 382 ; R6 = Address of BTE added.
0172 383 ; R1-RS5 are dest-oyed.
0172 384 ;--
0172 385 ASSUME BTESL_LEFT EQ 0
0172  3B6 ASSUME BTESL_RIGHT EQ 4+BTESL_LEFT
0172 387 ASSUME BTESW_SIZE EQ 4+BTESL_RIGHT
0172 388 ASSUME BTESB_TYPE EQ 2+BTESW_SIZE
0172 389 ASSUME BTESB_BAL EQ 1+BTESB_TYPE
0172 390 ASSUME BTESL_BTEPTR EQ 1-STESB_BAL
0172 391 ASSUME BTESL_PTR EQ 4~BTESL_BTEPTR
0172 392 ASSUME BTEST_DATA EQ 4+BTESL-PTR
0172 393
0172 394 BUG_OUT:
8};2 ggg BUG_CHECK NETNOBUF ,FATAL ; Fatal error
0176 397 ADD_NEW_BTE: ; Add new en‘ry to AVL tree
51 27  9A 0176 398 “MOVZIBL #BTESC LENGTH,R1 : Set size of needed BTE
00000000 'EF 16 0179 399 JSB NETSALCOCATE : Allocate a BTE
FO 50 E9 017¢ 400 BLBC RO BUG_OUT ; check on failure
56 52 00 0182 0 MOVL R6 ~ : nt R6 to new BTE
82 7C 0185 402 CLRQ (R2)+ : Clear _pointers
82 51 DO 0187 403 MOYL R1,(R2)+ ; Set size of BTE, TYPE O, clear BAL
B2 D& O01BA 404 CLRL (Re)+ : Clear BTEPTR
82 SA DO 018C 405 MOVL R10,(R2)+ : Set PIR
82 57 90 O018f 406 MOVB R?.(R2)+ ; Set size of strina
62 68 57 28 8}3% 28; MOVCS  R7,(RB),(R?2) ; Store the collating value
8}32 2?8 ; INSERT ENTRY INTO ASCENDING VALUE ORDERED TREE
0196 &Y1 BRB INSERT ; Insert new entry
0196 412
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8}38 2}? . SBTTL INSERT = Recursive routine to insert BTE into TREE
8182 f}g : INSERT - Recursve routine to insert BTE into TREE
M7
0196 418 ; This routine is called to insert the entry for a given key into
0196 419 ; an AVL tree. It returns the sppropriate tree node, then PSt
0196 420 ; rebalances the tree as required. For a full explanation of ==
0196 421 ; what is involved, see WIRTH, 'Algorithm ¢ Data Structures = Programs'. :
0196 & % ; Basically, we scan the tree until we find the node with the $AL
0196 423 ; 21ven key. We then look for the rightmost decendent of the NE'
0196  «cw ; he lett subtree and delete that entry, putting its associated value NE
0196 4%5 ; (Ro1nter) in the original node. This avoids a Lot of node shuffling.
0196 426 ; Then, we go up the tree until we find a node which remains in
0196 427 ; acceptable balance when the subtree gets lower.
0196 428 ;
0196 4%9 : INPUTS:
0196 430 ; Ph:
0196 431 R9 = Pointer to current node in TREE e
0196 432 ; R7.R8 = Desciptor of Key value for insertion In
0196 433 ; Ré = Pointer to new BTE entry Cor
0196 434 ; Pa:
0196 435 ; OUTPUTS: Syn
0196 436 ; Pas
0196 437 ; R9 = Address of new root of tree Sy
0196 438 ; Ré = New pointer to current node in tree Pse
0196 439 ; RO-R2 are destroyed. Cre
0196 440 ;-- As¢
0196  44) _
0196 442 INSERT: ; Recursive routine to insert The
59 DS 0196 443 TSTL  R9 ; Null po:nter? (BOTTOM OF TREE) 44t
07 12 0198 444 BNEQ 108 ; Br if not The
019A 445 ; 94¢
8}3: 229 ; REACHED BOTTOM OF TREE - INSERT INTO TREE AT BOTTOM 18
59 5¢ DO 019A 448 MovL R6,R9 ; Set address of new node
50 01 DO 019D 449 MOVL #1,RO ; Indicate not balanced
05 01A0 450 RSB
01A1 451 :
8}:} 22% ; CHECK IF KEY IS TO THE LEFT OR RIGHT SUBTREE Ma¢
0286 30 O01A1 454 108: BSBW COMPARE _COLLATE . Compare kez on current node -3¢
67 1A Q1AL 455 BGTRU 2008 ; Br 1f to the right side -3
8}:2 229 ¥ BEQL 300$ ; Br if already exists -gs
‘ -2
8}:2 233 : INSERT THE NODE INTO THE LEFT SUBTREE -gs
. 1
59 DD 01A6 460 PUSHL R9 ; Save pointer of father o
59 69 00 01A8 461 MOVL BTESL LEFT(R9),R9 . Setup pointer to left son )
E9 10 01AB 46 8588 INSERT : Insert into left subtree 691
51 59 00 O01AD 46 MOVL .R1 . Save new address of subtree
59 BEDO 0180 464 POPL R9 ; Return to father node The
69 51 D0 0183 465 MOVL R1,BTESL_LEFT(R9) . Point to new left subtree
6 50 B 0186 466 BLBS RO, 1108 ; Br it not balanced MA(
00B9 31 0189 467 408 BRY 90§ :Exit .
0084 1 g}gg 228 50% BRW 80% ; Exit - mark in balance
01Bf 70 : THE LEFT SUBTREE MAS GROWN HIGHER = RESTORE BALANCE
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018F L7
0B A9 97 O1BF 472 1108: DECB TESB_BAL (R9) : Perform Left shift of tree
F8 13 01¢2 &7 BEQL 0% ; Exit if in perfect balance
F1 OB A9 E8 01C& 474 BLBS BTESB_BAL (R9),408 ; Exit if avl balanced
51 69 DO 01C8 475 MOVL BTESL_LEFT(R9J,R1 . Get pointer to left subtree
0B A1 95 0Q1C(B 476 1578 BIESB_ BAL(R1) . Test balance on that side
1" 18 8}65 2;5 BGEO 1208 ~ ; Br it need double rotation
8}38 2;8 ; PERFORM SINGLE LL ROTATION
69 04 M 00 0100 481 HOVL BYESL _RIGHMT(R1) ,BTESL_LEFT(R9)
046 A1 59 DO 0104 68% MOVL R9 ,BTESL RIGHT(RI)
0B A9 94 0108 48 CLRB sTése _BAL(R9) ; Mark in balance
59 $51 DO 01DB 484 MOVL ; Set new root of subtree
008F 31 8}25 232 BRW zsbs : Indicate in perfect balance
8}%} 23; ; PERFORM DOUBLE LR ROTATION
52 06 A1 D0 01E1 489 1208: MOVL BTESL_RIGHT(R1) ,R2 ; Get right son of left subtree
04 A1 62 D0 O01ES 490 MOVL BTESL LEFT(R2),BTESL _RIGHT(R1)
62 1 D0 01E9 &N MOVL R1,BTESL LEFT(RZ)
69 04 A2 DO O01EC 492 MOVL  BTESL RIGHT(R2) <BTESL_LEFT(RY)
04 A2 59 DO O01F0 493 MOVL R9,BTESL _RIGHT(R2)
0B A9 96 01F& 494 C(LRB  BTESB_BAL(R9) : Initialize balance indicators
08 A1 94 01¢7 (95 CLRB BTESB™ BAL(R1)
0B A2 95 O01FA 496 TSTB BTESB_BAL(R2) : Check balance of new subtree
6t 13 01FD 497 BEQL 2409 ; Skip it in balance
06 14 OQ1FF 498 BGTR 130% ;: Br if left side heavy
0B A9 01 90 0201 499 MOVB #1 BTESB_BAL(R9) : Mark right side heavy
66 11 0205 500 BRB 2608 : Set new subtree and exit
08 A1 o 8¢ 0207 501 130$: MNEGB #1 BTESB_BAL(R1) : Mark left side heavy
60 11 gggg ggg BRB 2408 : Set new subtree and exit
8588 ggg . INSERT NEW NODE INTO RIGHT SUBTREE
59 DD 0200 506 200S$: PUSHL R9 . Save pointer of tather
59 046 A9 DO 020F 507 MOVL BTESL _RIGHT(R9),R9 : Setup pointer to right son
FF80 30 0213 508 BSBW INSERT ; Insert into left subtree
S1 $9 00 0216 509 MOVL R9.R1 ;: Save new address of subtree
59 8EDO 0219 510 POPL R9 . Return to father node
06 A9 51 DO 021C 51 MOVL R1,BTESL_RIGHT(R9) ; Point to new rlght subtree
52 50 E9 855% g}% BLBC RO.90% ; Exit if balance
85%% g}g : THE RIGHT SUBTREE HAS GROWN HIGHER = RESTORE BALANCE
0B A9 96 0223 516 INCB BYESB_BAL (R9) ; Perform right shift of tree
4B 13 0226 517 BEQL 80% ; Exit if inperfect balance
49 0B A9 E8 (0278 518 BLBS BTESB_BAL (R9),908 ; Exit it avl blanaced
51 046 A9 DO 022¢ 519 MOVL BYESL RIGHT(Ré) R1 . Get pointer to right subtree
08 Al 95 0230 520 1S1B BYESB_BAL (R1) : Test balance on that side
OF 15 85%% 25} BLEQ 2208 ~ : Br it need double rotation
85%% gsz : PERFORM SINGLE RR ROTATION
04 A9 61 DO 0235 525 MOVL BYESL LEFT(RY) ,BTESL_RIGHT(R9)
61 59 DC 0239 526 MOVL R9 ,BTESL LEFT(RY) )
0B A9 94 023C 527 (LRB  BTESB_BAL(R9) : Mark in balance
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00 023F 528 MOVL R1,R9 ; Set new root of subtree
" 8225 gig BR8 2508 ; Indicate in perfect balance
8;22 §§1 : PERFORM DOUBLE RL ROTATION
00 0%‘4 SS% 220%:  MOVL BTESL_LEFT(R1) ,R2 ; Get Left son of right subtree
D0 0247 53¢ MOVL  BTESL_RIGHT(R2) ,BTESL_LEFT(RT)
D0 0248 535 MOVL  R',BTESL RIGHT(R2)
DO 024F 536 MOVL  BTESL LEFT(R2),BTESL_RIGHT(R9)
DO 0253 537 MOVL  R9 BTESL LEFT(R2) o
94 0256 538 CLRB BTéSB_BA[(RO) ; Initialize balance indicators
94 0%59 539 CLRB BTESB_BAL(R1)
95 025C 540 TSTB BTESB_BAL(R2) : Check balance of new subtree
13 025¢F 561 BEQL 240% : Skip if in balance
14 0261 54% BGTR 230% ; Br if Left side heavy
90 0263 54 MOVB #1 BTESB_BAL(R1) ; Mark right side heavy
11 0267 5644 BRB 2408 : Set new subtree and exit
8¢ 8%28 g:g 2308%: MNEGB  #1,BTES$B_BAL (R9) ; Mark left side heavy
026D 547 : SET NEW POINTER T0 SUBTREE
026D 548 .
D0 026D 569 240%: MOVL R2.R9 ; Set new subtree
0270 550 ;
8%;8 gg% R MARK SUBTREE IN PERFECT BALANCE
94 85;% ggz 250%: CLRB BTESB_BAL (R9) ; Mark in perfect balance
85;; ggg : RETURN RO FALSE TO INDICATE NEITHER SIDE IS HEAVY
D& 0273 557 80S: CLRL RO : Mark in balance
05 0275 558 90%: RSB
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8%;2 gg? .SBTTL NETSDELETE_BTE - Delete BTEs from the COLLATE and NAME TREEs
MR 2 J
8%;2 gg; ; NETSDELETE_BTE = Delete BTEs from the COLLATE and NAME TREEs
0276 564 ; This routine deletes the collate and name BTEs from the corresponding AVL
0276 565 ; trees.
0276 566 ;
0276 567 ; INPUTS:
82?6 568 .
276 569 ; R11 = Address of (NR
0276 570 ; R10 = Address of CNF to be deleted
0276 571 ;
(276 S?% . OUTPUTS:
0276 573 ; ]
0276 574 ; RO = True if success, else false
0276 575 ; .
Ce?6  S76 . R9 is destroyed.
0276 577 ;
0276 578 ;--
0276 579
0276 580 NETSDELETE BTE:: ; Delete the BTEs for collate and names
0c76 581 PUSHQ R7 . Save registers
0279 582 SGETFLD ndi,s,col ; Get the collating value
7E S7 70 0286 583 mMova R7,-(SP) : Push descriptor of key value
00000000'EF  DF 0289 584 PUSHAL NETSGL COL_TREE ; Push address of collate tree
0000029A'EF 03 FB 028F 58S CALLS  #3,DcLETE_BTE : Delete the BTEs
0296 586 90§: POPQ R7 . Restore registers
05 0299 s87 RSB ; Exit with status
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. .SBTTL DELETE_BTE - Delete element from AVL tree
DELETE_BTE =« Delete an element from an AVL tree

This routine is called to delete the entry for a given key from
an AVL tree. It returns the approgr1ate tree node, then
rebalances the tree as required. For a full explanation of
what is involved, see WIRTH, 'Algorithm ¢+ Data Structures = Programs’'.
Basically, we scan the tree until we find the node with the
ngen key. We then look for the rightmost decendent of the

he left subtree and delete that entry, putting its associated value
(pointer) in the original node. This avoids a lot of node shuffling.
Then, we go UY the tree until we find a node which remains in
acceptable balance when the subtree gets lower.

INPUTS: 4&(AP)  Address of root of tree
8(AP) Length of string for key value
12(AP) Address of string for key value
QUTPUTS:

RO True if node in tree, else false
SIDE EFFECTS:

Root address of tree possibly updated.
Node deleted from tree, if present,

Ve e 02 Ve Ve Ve Ve Te VW Ve Be VeV Ve VeV Ve T VeV Ve e G N Ve S

CELETE_BTE: : Delete a binary tree element (BTE)
03FE .WORD  “M<R1,R2,R3,R4,R5,R6,R7,R8,R9> ; Save registers
5 D4 CLRL RO : Assume failure
59 04 BC DO MovL 84 (AP) ,R9 . Get address of first BTE
OF 13 BEQL 10% : Br if none, exit with error _
57 0B AC 70 MOovaQ 8(AP) ,R7 ; Get value to pass to comparison routine
36 D& CLRL R6 . Indicate node not found yet
08 1C B8SB88 CcLETE : Call routine which does the work
04 BC 51 0O MOVL R1,34 (AP) : Set new root of tree
50 01 9aA MovZBL #1,R0 : Return success
04 108: RET ; Exit with status
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0284 630 ;+ . )
02B4 631 ; Aux1l1ar‘.rout\ne to go down the tree recursively. If it finds
02B¢& 63% : the matching node, it passes its address down. Sn the way up,
8%32 g%k ; this routine rebalances the tree.
0284 635 ; Inputs: R9 Address of node in tree to start searching from
0284 636 R7,RB Descriptor of parameter to pass to comparicon routine
0284 637 ; R6 Address of node that matched or zero
02B4 638 ;
0284 639 . Outputs: '
02B4 640 ; R? change in height indicator (zero if no change, else -1)
0%84 641 ; R1 Address of new parent for tree/subtree
0284 662 ;-
02B4 643
0284 644 DELETE:
0284 645 ; , .
0284 646 Call the comparison routine to check for match
02B4 647 : R9 Address of node to check
8%32 248 : R7,RB Descriptor of key value
4 ’
01A3 30 Q0284 650 B8SBW COMPARE _COLLATE ; Catl compare routine
2C 1A 0287 651 BGTRU  40% ; Br if key was greater, go to right
03 1F 8%33 gg% BLSSU 208 ; Br if key was [ess, go to left
0288 654 : Found match, save node address
02BB 655 . .
56 59 DO 02BB 656 MOVL R9.R6 ; Else remember that this is the node
028E 657 208: : ]
8%3% 223 R See if we can traverse the left subtree
50 69 D0 O02BE 660 MOVL BIESL_LEFT(R9),RO ; Get Lleft subtree
06 12 02C1 661 BNEQ 308 : Br if there is one
S1 04 A9 DO 0Q2C3 662 MOVL BTESL_RIGHT(R9) ,R1 : Etse get right subtree
25 1 8%%; ggz BRB 50% : And go to common code
85%3 ggg : Traverse left subtree, with subtree present
59 DD 0209 667 %0S8: PUSHL R9 ; Save current BTE
59 50 D0 02CB 668 MovL RO,RY . Get subtree pointer
Eé 10 Q2C¢ 669 B8SBB DELETE : Make recursive call (finds leaf)
59 BEDO Q200 670 POPL R9 ; Get current BTE back
69 51 DO 0203 67 MCVL R1,BTESL_LEFT(RY) ; And set new subtree ptr
08 A9 52 82 0206 672 suBs R2,BTESB_BAL (R9) ; Adjust balance
5¢ 95 OSDA 673 TST8 Rg : Any change in height?
06 12 020C 674 BNEQ 15% ; Br if yes - rebalance
5t 59 DO Q20 675 MOvVL R9,R1 ; Set new parent (leave RZ2 = ()
05 0281 676 RSB
02E2 677
0081 31 Q282 678 35%: BRW DEL_REBAL_L ; Else, go and rebalance
02S 679
02ES 680 40%: ; _ .
8%%; gg1 ; See if we can traverse right subtree
SO 064 A9 DO O02FS 68% MOVL BTESL_RIGHT(R9) ,RO ; Get right subtree
50 12 0269 684 BNEQ 60% : Br it there is one
51 69 DO O02tB 685 MOVL BTESL_LEFT(R9) ,RY ; Else get left subtree
02EE 686 50%: :




H 2
NETTREE = Subroutines for processing BIMARY TRE 16-SEP-1984 01:%8:51 VAX/VMS Macro V04-00 Page 16
v04-000 DELETE_BTE - Delete element Trom AVL tre S-SEP-1984 02:21:41 [NETACP.SRCINETTREE.MAR;1 (12)
02EE 687 ; Common processing
Q2EE 688 :
56 D5 OQ2EE 689 fsTL Rg ; Did we find a matching node?
03 12 02F0 690 BNEQ 559 ; Br if so - all Ok
50 D¢ O%FZ 691 CLRL RO ; Else say we failed
04 0Q2F4 69; . RETY : And exit with status
02FS 695 >33 .
02FS 69« : Found a match, copy lLeaf's data to Last BTE and
02F5 695 : delete the leaf.
02FS 696 ;
02FS 697 ; Inputs: RO BTE address of leaf to delete
8%:2 ggg ; R& BTE address of node that matches
53 0C A6 DO 02fS 700 MOVL BTESL BTEPTR(RG),R3 : Save pointer to alternate BTE
3F BB Q¢2F9 701 PUSHR  #*M<RO,R1,R2,R3,R4,R5> . Save registers
SI 08 A9 QC A3 02FB 702 SUBW3  #BTESL BTEPTR,BTESW_SIZE(RY),R3 ; Compu-e size of DATA to move
0C A6 0C A9 53 28 0300 703 MOv(3 R3,BTESL BTEPTR(R9) ,BTESL_BTEPTR(RS) ; Coupy the BTE data
3F BA 8%88 ;8; POPR #“M<RO,RT,R2,R3,R4,R5> ;" Save regiccers
0308 706 R Now we must go tc the other BTE to update it's pointer to
8%83 ;8; : the new BTE we just reset.
0C A9 53 p0 0308 709 MOVL R3,BTESL BTEPTR(R9) ; Point other's BTE at new leaf
54 0C A6 00 030¢ 710 MOVL BYESL_BTEPTR(R6) ,R4 ; Get address of other BTE
29 13 0310 1 BEQL 58% ; Br it end of recursion
0C A& 56 DO 0312 712 MOVL R6 ,BTESL_BTEPTR(R4) . Update pointer to moved BTE
53 DS 0316 713 TSTL R3 ; ALl done?
21 13 0318 714 BEQL 58% ; Br if yes, stop recursing
0C A3 D¢ 8%}3 ;}g CLRL BTESL_BTEPTR(R3) ; Clear the return pointer
8%}3 ;}g : Now we will delete the other BTE.
7E 15 A3 9E 031D 719 56%: MOVAB BTEST_DATA+1(R3),-(SP) ; Push address of data portion of BTE
7€ 16 A3 9A (321 720 MOVZBL BTEST DATA(R3),-(SP) ; Push length of data portion of BTE
00000000°EF  DF 0325 721 PUSHAL NETSGL_NAME TREE ; Push address of root of name tree
07 OA A3 EB 0328 722 BLBS BTESB _TYPE(R3),57% : Br if name element
6 00000000'EF DE O0Q32F 723 MOVAL  NETSGL_COL_TREE, (SP) . Else, set address of other root
FFSF CF 03 FB 0336 726 57%: CALLS #3,DELETE_BTE : Delete the other BTE first
50 59 DO 033B 725 58%: MOVL R9,RO ; Address of BTE to delete
00000000 'EF 16 033E 726 JSB NETSDEALLOCATE : Delete the BTE
52 01 CE 0346 727 MNEGL  #1,R2 ; Set height change .
05 0347 728 RSB : And return with New decendent in R1
0348 729 60%: : .
0348 730 : Traverse right subtree
0348 7% :
59 DD 0348 732 PUGHL  R9 . Save current BTE
59 50 00 034A 733 MOVL RO,R9 . Get subtree pointer
FF64 30 034D 734 BSBW DELETE ; Make recursive call (finds leat)
59 B8EDD 0350 735 POPL R9 : Get current BTE back
06 A9 51 DO 0353 736 MOVL R1,BTESL_RIGHT(R9) ; Else, set new subtree ptr
0B A9 52 80 0357 737 ADDB R2,BTESB_BAL(R9) . Adjust balance
52 95 0358 738 TS18 R? : Any height change?
03 13 0350 739 BEQL 70% ; Br if not )
007¢C 31 Q35¢F 740 BRW DEL_REBAL_R ;. Else, rebalance if necessary
51 59 D0 0362 741 70%: MOVL R9.R1 . Set new parent (Leave R2=0)
05 8%22 ;2% RSB . And exit
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8%82 ;25 . .SBTTL DEL_REBAL_L =~ Rebalance after left deletion
8%22 ;22 ; DEL_REBAL_L - Rebalance after left deletion
0366 749 ; Check the balance of the node. [If it is out of balance, rebalance
8%22 ;g? ; it with its right decendent
8%22 ;g% ; Inputs: RS Address ot . ubtree to be rebalanced
0366 754 ; Outputs: R2 Change in height of subtree (0 or -1)
0366 755 ; R1 New parent node of subtree
0366 756
0366 757 ; R6 destroyed
0366 758 ;-
0366 759
0366 760 DEL_REBAL L
01 0B A9 91 Q366 761 CHPB BTESB_BAL(R9) .M : Node gone overweight to the right?
0C 164 036A 762 BGTR 10% : Br it so
¢ 0B A9 01 B3 0Q36C 763 SUBBY  #1,BTESB_BAL(R9),R2 . Else set height change according to
0371 764 ; balance state
5¢ 52 98 0371 765 (VIBL R2.,R2 . Produce longword result
51 59 DO 0374 766 MOVL R9,R1 ; Set new root node
05 03?7 767 RSB ; And exit
0378 768 .
56 06 A9 DO 0378 769 10$: MOVL BTESL_RIGHT(R9) ,Ré ; Get right subtree
0B A6 95 037C 770 1518 BYESB_BAL (R6) ; Test its balance state
28 19 037F 77N BLSS DRL_L™ ; Subtree is left-heavy
16 13 0381 772 BEQL DRL_B ; Subtree is balanced
0383 773 ;. BGTR DRL_R : Subtree is right-heavy
0383 774
0383 775 :+
0383 776 . Rebalance right-heavy node with right-heavy decendent. Make decendent into
0383 777 :_parent (single rotation)
0383 778 ;
0383 779 DRL-R _
04 A9 66 D0 0383 780 MOVL BTESL LEFT(R6) ,BTESL RIGHT(R9) : Make R-son's L-son into R-son
66 59 D0 0387 781 MOVL R9,BTESL_LEFT(R6) ; make node into R-son's L-son
51 S6 DO 038A 782 MOVL R6,R1 ; L-son is new parent
0B A6 94 038D 783 CLRB BTESB _BAL(R6) ; Both nodes ar2 now balanced
0B A9 94 0390 784 CLRB BTEiB “BAL(R9) : .
5¢ 01 (e 0393 785 MNEGL #1, : He1ght has decreased
05 0396 786 RSB ; Done
0397 787
0397 788 ;¢ )
0397 789 . Rebalance right-heavy node with balanced son. Single rotation as above, but
8%3; ;3? . both nodes are unbalanced and there is no overall height change.
0397 792 DRL_B: _
04 A9 66 DO 0397 793 MOVL BTESL _LEFT(R6) ,BTESL_RIGHT(R9) ; Make R-son's L-son into R-son
66 59 DO 0398 794 MOVL R9,BTESL_LEFT(R6) . make node into R-son's L-son
S1 5 DO 039 795 MOVL R6.R1 : L-son is new parent
0B A9 01t 90 OQ3A1 796 MOVB #1,BTESB_BAL(R9) . Node is now right unbalanced
0B A6 01 B8E Q3A5 797 MNEGB  #1,BTESB_BAL(R6) ; New parent is [eft unbalanced
5¢ D& Q3A9 798 CLRL R2 ; No height change
05 03AB 799 RSB . Done
03AC 800
03AC 801 ;¢
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v04-000 DEL_REBAL_L = Rebalance after (eft delet -SEP-"084 02:21:41 NETACP.SRCINETTREE.MAR; 1 QRY)
Q3IAC 802 . Rebalance right-heavg node with left heavy son. Do double rotation, in
0§AC 803 ; which R-son's L-son becomes new parent.
03AC 804 ;-
03AC 805 DRL_L: .
50 66 DO ogAc 806 MOVL BTESL_LEFT(RG),RO ;_get 'middle son’
06 A9 60 DO OQ3AF 807 MOVL BIESL_LEFT(RO) BTESL _RIGHTIRS) ; make its L-son be new R-son
66 04 AO DO 0383 808 MOVL  BTESL RIGHT(ROJ ,BTESC_LEFT(RS) : give R=son to existing son
60 59 DO 0387 809 MOVL  R9,BTESL_LEFT(R) ; Make old parent new L=-son
04 A0 S6 DO 03BA 810 MOVL R6,BTESL RIGHT(RO) . And old R-son be new R-son
0B A9 94 03B 811 CLRB BTE$B_BAL(R9) : Assume new parent is not R-heavy
0B AQ 95 03(1 812 1S78B BTESB_BAL (RG) : Was it R-heavy?
03 15 03(4 813 BLEQ 10% . Br if not - all 0K
0B A9 97 03C6 814 DECB BTESB_BAL (R9) . Else, old parent is L-heavy
OB A6 94 03(9 815 10%: CLRB BTESB_BAL (R6) : Assume new parent is not L-heavy
0B AQ 95 0Q3CC 816 1S78B BTESB_BAL (R0O) . Was it?
03 18 O03CF 817 BGEQ 20% ;. Br if not - all 0K
0B A6 96 0301 818 INCB BTESB_BAL (R6) . Else, old R=son is R-heavy
0B AO 94 03D4 B19 20§8: CLRB BTESB_BAL (R0O) . New parent is balanced
51 50 00 0307 820 MOVL RO,R1 . Set new parent
5¢ 01 CE Q030A 821 MNEGL #1,R? : Indicate height change
05 030D 822 RSB . ALl done
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v04-000 DEL_REBAL_R - Rebalance after right dele 5-SEP-1984 02:21:41 [NETACP.SRCINETTREE.MAR;1 (14) V04

.SBYTL DEL_REBAL_R - Rebalance after right deletion
DEL_REBAL_R - Rebalance after right deletion

+

Check the balance of the node. I[f it is out of balance, rebalance
it with its Left son

Inputs: RO Node to be rebalanced
Outputs: RZ Change in height of subtree (0 or -1)
R1 New parent node of subtree
R6 destroyed
DEL_REBAL _R:
FF BF 0B A9 9N chrB BTESB_BAL(R9) ,#-1 : Node gone overweight to the left?
00 19 BLSS 108 ; Br if so
5S¢ FF BF 08B A9 83 SUBBY BTESB_BAL(R9) ,#-1,R2 ; Else set height change according to
; baiance state
52 52 98 CVIBL RZ2,R2 : Produce lLongword result
51 59 DO MOvL R9,R1 ; Set new subtree root
05 RSB : And return to caller
56 69 DO 10S: MOVL BTESL_LEFT(R9),R6 ;: Get left subtree
0B A6 95 TSTB BTESB_BAL (R6) : And look at its balance state
b 14 BGTR DLR_R ; Subtree is ri?ht-heavy
15 13 BEQL OLR_B ; Subtree is balanced
HH BLSS DLR_L ;: Subtree is left-heavy

.+
. Rebalance (eft-heavy node with left-heavy subtree. Make decendent into
. parent (single rotation)

6LR_L:

69 04 A6 DO MOVL BTESL _RIGHT(R6) ,BTESL_LEFT(R9) ; Make L-son's R-son into L-son
06 A6 59 DO MOVL R9,BTESL_RIGHT (R6) ; Make node into L-son's R-son
51 56 0O MOvVL R6,R1 : L-son is new parent
0B A6 94 CLRB BTESB_BAL (R6) : Both nodes are now balanced
08 A9 94 CLRB BTESB_BAL(R9) N
5¢ 01 (E MNEGL  #1,R? ; Height has decreased
05 RSB ; Done
Nl 4
. Rebalance left-heavy node with balanced subtree. Single rotation as above,
; but both nodes are unbalanced and there is no overall height change.
DLR_B:
69 04 A6 DO MOVL BTESL _RIGHT(R6) ,BTESL_LEFT(RY) ; Make L-son’s R-son into L-son
04 A6 59 DO MOVL  R9Y,BTESL_RIGHT(Ré) ; make node into L-son's R-son
51 56 DO movL R6 R . L-son _is new parent
0B A9 01 8E MNEGB  #1,BTESB_BAL(R9) . Node is now left unbalanced
ok A6 01 90 Move #1,BTESB_BAL(R6) . New parent is right unbalanced
5¢ gg aggt R2 : No height change
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- Subroutines for processing BINARY TRE 16-SEP=-1984 (1:28:51
. ? ?- ga 82:51:41 NETACP.SRCINETTREE .MAR: 1 (14) V04

DEL_REBAL_R ~ Rebalance after right dele SEP-19

04627 881 . Rebalance left-heavy node with right heavy subtree. Do double rotation, in
0427 8; . which L-son's R-son becomes new parent.
0427 BB3 ;-
0607 8BB4 DLR_R: ,
D0 Q427 885 o BTESL_RIGHT(RS).RO : Get 'middle son'
D0 84 B 886 MOV, BTESL-RIGHT(R0) ,BTESL LEFT(R9) ; Make its R-son be new L-son
D0 Q4gF 887 MOVL  BTESL kEFT(RO),éTESL_RIGHY(R6) ; Give L-son to existing son
DO 0433 8BS MOVL R9,BTESL_RIGHT(RO) . Make old parent new R-son
DO 0437 889 MOVL R6,BTESL_LEFT(RO) ; And old L-son be new L-son
964 (043A 860 CLRB BTéSB_BAE(R9) ; Assume new parent was not L-heavy
95 043D 891 TSTB BTESB_BAL (RO) . Was it L-heavy?
18 0440 89% BGEQ 10% : Br if not - all OK
96 0442 B89 INCB BTESB_BAL (R9) . Else, old parent is R-heav‘
94 0445 894 108: CLRB BTESB_BAL (R6) : Assume new parent was not R-heavy
95 0448 895 TST8 BTESB_BAL (RO’ : Was it R=heavy?
15 0448 8%6 BLEQ 20$% ; Br if not - all 0K
97 Q44D 897 DECB BTESB_BAL (R6) ; Else, old L=son is L-heavy
94 0450 898 20$: CLRB BTESB_BAL (R0O) ; New parent is balanced
DO 0453 899 MOVL RO,R1 : Set new parent
CE 0456 900 MNEGL #1,R? ; Indicate height change
05 0459 901 RSB ; ALl done
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v04~000 COMPARE _COLLATE ~ COMPARE BTt DATA ENTRI =SEP=-1984 02:21:41 [NETACP.SRCINETTREE.MAR;1 (15 V04
045A 903 SBYTL COMPARE _COLLATE = COMPARE BTE DATA ENTRIES BY COLLATING VALUE
82%: 38? .SBYTL COMPARE_COLLATEY - COMPARE BTE DATA ENTRIES BY COLLATING VALUE
4
0454 906
82%: 38; : COMPARE THE VALUES OF THE BTE AGAINST THE INPUT KEY
045A 909 . INPUTS:
045A 910 ;
045A 911 ; R9 = ADDRESS Of CURRENT NODE, IF COMPARE_COLLATE
045A 91% . R2 = ADDRESS OF CURRENT NODE, IF COMPARE_COLLATE1
045A 913 ; R7,R8 = DESCRIPTOR OF STRING TO COMPARE
045A 914 ;
045A 915 ; OUTPUTS:
045A 916 ;
0454 917 ; PSL CONDITIONS SET.
0454 918 ;--
0454 919
045A 920 COMPARE _COLLATE:
15 A9 68 91 045A4 921 (MPB (R8) ,BTEST_DATA+1(R9) ; Check 1st char
OF 12 0Q45E 922 BNEQ 90$ ; Br if thats enough
JE BB 0460 923 PUSHR  #*“M<R1,R2,R3 R&,R5> ; Save registers
51 14 A9  9A 0462 924 MOVZBL BTEST DATA(R9) ,R1 : Get Length of current name
00 68 S7 2D 0466 925 CMPCS R7,(RB),#0,- ; Compare strings
15 A9 51 066A 926 R1,BTEST DATA+1(R9)
36 BA Q46D 927 POPR #“M<R1,RZ2,.R3,R4,R5> : Restore registers
05 Q46F 928 90$: RSB
0470 9%9
0470 930
0470 931 COMPARE_COLLATET:
15 A2 68 91 0470 932 CmMpP8 (R8) ,BTEST_DATA+1(R?2) : Check 1st char
OF 12 0474 933 BNEQ 90$ . Br if thats enough
3F BB 0476 934 PUSHR  #“M<RO,R1,R2,R3,R4,RS5> ; Save registers
S1 14 A2 9A 0478 935 MOVZBL BTEST DATA(RZ),R1 : Get length of current name
00 68 57 20 067C 936 CMPCS R7,(RB),#0,- . Compare strings
15 A2 51 0480 937 R1,BTEST DATA+1(R2)
3F BA (0483 938 POPR #*“M<RO,RT,R2,R3,R4,R5> ; Restore registers
C5 0485 939 90%: RSB
0486 940
0486 941
0486 942 .END
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NETTREE ) = Subroutines for processing BINARY TRE 12-SEP-1984 01:58:51 VAX/VMS Macro V04=00 Page 23
Psect synopsis -SEP-1984 02:21-41 [NETACP.SRCINETTREE.MAR;1 (15
¢eccccccccccancaa +
! Psect synopsis |
focsnccasnvathsoans ¢
PSECT name Allocation PSECT No. Attributes
. ABS 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000027 ( 39.) 01 ( 1.) NOPIC USR (ON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
NET_1MPURE 00000004 ( 4&.) 02 ( i.) NOPIC USR (ON REL LCL NOSHR NOEXE RD WRT NOVEC BYTE
NET_CODEN 00000486 ( 1158.) 03 « .) NOPIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE
tocccccnccsvssconenccsccsnes ¢
! Performance indicators '
Y . *
Phase Page faults CPU Time Elapsed Time
Initialization 22 00:00:00.08 00:00:00.60
(ommand processing 143 00:00:01.23 00:00:06.48
Pass 1 294 00:00:08.47 00:00:16.08
Symbol table sort 0 00:00:00,80 00:00:01.66
Pass 2 170 00:00:02.46 00:00:03.82
Symbol table output 7 00:00:00.06 00:00:00.09
Psect synopsis output l 00:00:00.03 00:00:00.03
(ross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 640 00:00:13.13 00:00:28.76

The working set Limit was 1950 pages. ) )

44893 bytes (88 pages) of virtual memory were used to buffer the intermediate code,

There were 40 pages of symbol table space allocated to hold 631 non-local and 49 local symbols.
942 source Lines were read in Pass 1, producing 19 object records in Pass 2.

18 pages of virtual memory were used to define 17 macros.

S T L L T T e +
! Macro lLibrary statistics !
LA T YA T LT R L I L L X £ 2 +
Macro Library name Macros defined
_$2558DUA2B : [SHRL IBINMAL IBRY .MLB; 1 0
_$2558DUA2B: [SHRLIBIEVCDEF .MLB; 1 0
_$2558DUA2B : (NETACP.OBJINETDRV. .MLB; 1 0
_SZSS&DUAZB:ENETACP.OBJJNET.HLB:1 8
_$2558DUA28:(SYS.08J]LIB.MLB; 1
$2558DUA2B:[SYSLIBISTARLET.MLB; 2 4
TOTALS (all Llibraries) 13

697 GETS were required to define 13 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:NETTREE/OBJ-0BJS:NETTREE MSRCS:NETTREE/UPDATE=(ENHS :NETTREE)+EXECMLS/LIB+LIBS:NET/LIB*LIBS:NETORV/LIB+SHRLIBS:EVCDEF/
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