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CCBECT  TSLOCK
i Macro calls
. MCALLL . ADDR
i Global definitions
. CLOBL  DCCSIZ. TSLOCK
Uleobal references

CGLOBL LSTATE. LPRI, ENQTL

. GLOBL  FC$CHN, FC$FDB, FC$FLK

. GLOBL  FC$CLK, FCHL.BN, FL$SACT, FCSUN, FC$ACC, FL$5PN
. GLOBL.  DCTRD, DCCRD, FL$NDC, I0OWAIT, DC$BLK, DCTUWR

. GLOBL  DCCWR, DCTOTU, VALADW. DCAGE. NUMCDB

. GLOBL.  FF$FID, FF$CDB, FF$FWD, FF$FLK

. GLOBL  FW$DBN, FWSUN, FWSWLK,: VMXSF, VMXSFC, NLLINES

. BLOBL  VMLBLK, EMTBLK, CORUSR, CHNADR, VNUMDC, DCH457
. 6LOBL  JCDB, CHNNUM, NUMDCD, LOKCSH

. BLOBL  FC$LBN, FF$$8Z, FW$$SZ, DCENXT, DCHPAR

. 6LOBL L.DBASE. LOKMEM, VPARDS, DC$FDB, DC$USE, DCSLNK
. GLOBL  CHKABT, QHIPRI, QNSPND, S$5FWT

. GLOBL  FL$EFL, FT$EFL, FF&NLB, FF$FLG, FCHFL.G

. GLOBL  FF$DCD

. GLOBL.  LDDEVX, LDPDEV

. GLOBL  C.CSW. C. 8BLK, C. DEVQ

. GLOBL CS$0PN, SETERR: EMTXIT, KPARS, FC$$55, FCHNLB, CSHNMX

i Macro to map kernel par Y to a specified region

. MACRO  MAPTO BAGE
MOV BASE, @#KPARY
. ENDM MAPTO

3

3 Module header. Must be first data in segment.
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TELOCK: . RADSO  /LOK/ i System overlay region ID name

i Table of offsets to entry points in this module
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2 i Define symbols for returned ervor codes
3 i

4 000000 ECO = 0.

5 000001 ECi = 1.

) 000002 EC2 = 2.

7 000003 EC3 = 3.

8 000004 EC4H = 4.
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1 i

2 i DBhared file open access protection table

3 ;

4 i Access~protection enable flags:

5] i

6 000001 ACESU = 1 i Shared update

7 000002 ACHST w2 =2 i Shared input

8 000004 ACHPU = 4 iProtected update

? 000010 ACHPI == 10 iProtected input

10 000020 ACHEEU = 20 iExclusive update

11 000040 ACEET = 40 iExclusive input

i2 ;

i3 i Formal OFf access code passed from user to us:

14 ;

15 Bit O O==2 input, 1l==2> update.

16 i Bits 1-2: O==» Exclusive.

17 l==2 Protected,

18 H 2==3 Shared.

19 i Bit 8 l==3 Guppress data caching.
20 i
21 i Table to convert user access code into ACSH access bits.
e i
23 000040 040 ACCBIT:  BYTE ACSET s Exclusive input
24 000041 020 CBYTE ACSEU iExclusive update
29 000Ca2 010 CDYTE ACEP T iProtected input
26 000043 004 .BYTE ACSHPU ;Protected update
27 000044 002 . BYTE ACEST i Bhared input
28 000045 001 . BYTE ACHEGU ; 8hared update
29 ;
30 i Table of access exclusion masks.
31 i (Bit set implies that access type is denied)
32 i
33 000044 377 ACCMEBR: | BYTE o0 iExclusive input
34 000047 377 . BYTE “~CCON i Exclusive update
35 0000350 365 . BYTE ~CLACEP I+ACHB I iProtected input
36 000051 375 . BYTE “CLACEET iProtected update
37 000052 360 . BYTE “CLACHP I+ACHPU+ACHSSI+ACHEUS i Shared update
38 000053 374 . BYTE “CLACESI+ACHEL ;i Shared vupdate
39 . EVEN
40 i
41 i Data structure list heads
42 ;
43 000054 000000 000000 FFFREE: . WORD 0,0 iHead of free FDB list
44 000060 000000 000000 FFHEAD: . WORD 0,0 sHead of active FDB list
45 0000464 000000 000000 FCFREE: . WORD 0.0 iHead of free CDB list
446 000070 000000 000000 FWFREE: . WORD 0,0 iHead of free wait element list
47 000074 000000 000000 DCDBAS: . WORD 0,0 iHead of list of data cache descriptors
48 000100 000000 CBLOCK: . WORD 0 iBlock being read or written
49 000102 000000 CRUF: . WORD 0 ; Address of user’‘s buffer

50 000104 000000 CWORDS: | WORD 0 iNumber of words being read or written
91 i

52 i 2-word file ID for file to which record locking operation is being directed
53 ;

54 0001086 000000 CURFID: . WORD 0 ;i Device index in low byte, unit # high byte
55 000110 000000 . WORD 0 ; Starting block number of file on phys device

LY
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LOKINI —-— Initialization for record locking system
1 .8BTTL  LOKWINI —~— Initialization for record locking system
2 o e e e e e o oottt o e o St i S S St S St s S 5t S A St e B S S S S S e R SO S o St 3t it St Rt S S S0 e i (i S S S et S e s 1) i S S S s St 2
3 ;i LOKINI is called during system initialization to initialize the
4 i record locking data base.
5 ;
6 000112 010146 LOKINT: MOV R1, —(SP)
7 000114 010246 MOV R2, —(SP)
8 0001146 010346 MOV R3, —(SP)
92 000120 010444 MO R4, —(&P)
10 000122 010544 MOV RS, —~(5P)
11 000124 013746 0000006 MOV CHKPARS, ~(5P)
P H
ig ; Initialize pointer to dato area
14 H
i%5 000130 012704 0000006 MOV #VPARD: R4 i Get virtual addr to use to access data
16 000134 013705 0000006 MOV @H#LOKMEM., RS ;Get physical é64-byte blk # of data area
17 H
18 H Allocate space for wait gqueue elements
172 ;
20 000140 Q12701 0000006 MoV HFWESSZ, R ;Get size of a wait queue element
21 000144 Q10447 177720 MoV R4, FWFREE i Init head of free list
22 000130 010567 177716 MOV RS, FWFREE+&
23 000154 012700 1777776 MOV #NLINES—-1, RO iGet # elements to allocate — 1
24 0001606 001407 BEG 2% iBr 3f only one element to allocate
25 000162 Q04767 000272 1% Al ALLOCL inllocate space for an element
26 000166 010442 0000006 MOV R4, FWSWLK (RZ) ;Make previous one point to new one
27 000172 010362 0000026 MoV RS, FWSWLK+2{(RZ)
28 000176 077007 50B RO, 1% ;l.oop if more to allocate
29 000200 004767 000272 2% CALL ALLOC iAllocate last one
30 i
31 H Allocate FDB tables
32 i
33 000204 010447 1774644 MoV R4, FFFREE ; Bet pointer to 1st free FDB
34 000210 0105467 177642 MOV RS, FFFREE+2
35 000214 012701 0000006 MOV HFFE$5Z, R1 ;Get size of each entry
36 000220 013700 0000006 MoV @HVMXSF., RO iGet # to allocate
37 000224 005300 DEC RO iMinus one
38 000226 003407 BLE 3% iBr if only one wanted
39 000230 004747 000224 4%: CALL ALLOCL ;Allocate space
40 000234 010462 0000006 MOV R4, FFSFLK(RZ) ;iMake previous point to new one
41 000240 0105462 0000026 MOV RS, FFSFLK+2{R2)
42 000244 077007 808 RO, 4% ;l.oop if more to allocate
43 0002446 004767 000224 3% CALL ALLOC ;Allocate space for last one
44 ;
45 H Allocate CDB tables
44 H
47 000252 010467 177606 Moy R4, FCFREE ; Set pointer to 1st free one
48 000256 010567 1774604 MOV RS, FCFREE+R
49 000262 013701 0000006 MoV EHVMLBLK, R1 ;Get max # blocks each chan can lock
50 000266 006301 ASL. R1 iReserve two bytes per locked block
21 000270 062701 0000006 ADD #FCSLBN, R1 iAdd space needed by rest of entry
52 000274 013700 000000¢ MOV GRVMXSFC, RO ;Get # to allocate
53 000300 003300 DEC RO iMinus one
54 000302 003407 BLE 5% iBr if only one wanted
55 Q000304 004767 000150 b CAaLL ALLOCL. iAllocate space
546 000310 0104562 0000006 MOV R4, FCHCLIK (R i Make previous entry point to new one
57 000314 Q10562 000002¢ Moy R3, FCHCLRK+2(R2)

-~
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RO, 6%
ALLOC

il.oop if more to allocate
iAllocate space for last one

Allocate data cache descriptors

LOKINI —— Initialization for record locking suystem
58 000320 077007 S0B
59 000322 0047467 000150 5% CALL
&0 ;

61 3

b2 ;

&3 000326 013700 0000006 MOV
64 000332 001442 BEQ
65 000334 010467 177534 MOV
&6 Q000340 0103547 177532 MOV
67 000344 012701 000000G Moy
68 000350 005300 DEC
69 000352 003407 BLE
70 000354 047467 000100 7E: CALL
71 000360 010462 0000006 MOoY
72 000364 010562 0000026 MOy
73 000370 077007 S0B
74 Q00372 0Q047&7 000100 8% CALL
75 i

76 i

77 i

78 000374 016704 177472 MOV
79 000402 Q16705 177470 M
80 000404 013701 0000006 MOV
81 000412 P MAFPTO
8z Q00416 Q10164 QQOQ00R Moy
83 000422 062701 000010 ADD
84 0004246 016405 0000026 MOy
85 000432 016404 0000006 MOV
86 0004346 001345 BNE
87 i

88 i Finished
89 ;

20 000440 012637 0000006 20%; MoV
21 000444 012605 MOV
g2 0004446 012604 MOV
23 000450 012603 MOV
94 Q00452 012602 MoV
95 000454 012601 MOy
96 000456 000207 RETURN

@H#VNUMDC, RO iGet # DCD’s wanted

20% iBr if shared file data caching not wanted
R4, DCDBAS i Set pointer to ist DCD

RS, DCDBAS+

#DC$ESZ, R1 iGet size of data cache descriptor block

RO iGet 1 less DCD
g% ;iBr if only 1 wanted
ALLOCL. iAllocate space for a DCD

R4, DCHNXT(R2)
RS DCENXT+2(R2)
RO, 74

ALLOC

iMake previous entry point to new one

iAllocate last one

Set up pointers to data cache buffers

DCDBAS, R4
DCDBAS+2, RD
eH#L_OKCSH. R ;et par value for start of ares
RS i Map to next DCD

Ri. DCEPAR (I} i Get pointer to cache buffer
#5512, 764, . R ;Point to next S512-byte buffer
DCENXT+2{R4),RY i Get pointer to next DCD

DCENXT (R4}, R4

9% iBr if more to allocate

iGet pointer to 1st DCD

{SP)+, @#KPARDS
(5P)+, R5
{SP)+, R4
(5P)+, R3
{(5P)+, R2
{(BP)+,R1
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Save the pointer to a current list element, allocate and new element,
and set mapping to point to the previous element.

Inputs:

Rl = Size of element to allocate
R4, R53 = Pointer to current element

Outputs:
R4, R5 = Pointer to new element
R2,R3 = Pointer to previous element

Mapping is set up to accecss previous element

A1l roandictore mvwm owon e g
& Loh S = = g e =i

b= IR N

ALLOCL:

K
i

B

[ R SRR SR~ S

Save pointer to current element

MOV R4, R2
MY RS, R3

Allocate & new element
A ALLUC

Set mapping to previous
MAPTO R3

Finished

RETURN

i8ave pointer to current element

ke
=
P
=]
o]
[1/]
(43
m
1]
ot
m
E
i1
Joas
m
3
m
o
<t

clement

iMap to previocus element
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LLOKINI =~- Initialization for record locking sustem

1 § e e e i o o et v ot s s b St i S0 T 0 k. e 45t S ot ke Wt e 0 o T Sk RS S S S e St s et S v S et e S48 St . S s O S8 S St S e e S P B s S b i e St 9 S
& i Allocate space for a list element.

3 i Adjust both the virtual and physical address pointers to keep the
4 i virtual address within the par 5 region.

5 i

& i Inputs:

7 H Ri = Size of element to allocate (bytes)

8 ; R4 = Virtual address where we are to start allocation

? ; R% = Physical address where we are to start allocation
10 ;

11 H Outputs:
i2 H R4 = New virtual address
i3 5 RS = New physical address

14 H All registers are presevrved.

15 H
16 000476 010246 ALLOGC: MOV R2, —(5P)
i7 i

18 i Zero the space we are allocating
19 i

20 000500 01010 MOV R1,R2 ;Get # bytes to allocate

21 000502 006202 AR Rz iGet # words to allocate

22 000504 MAP T RS iMap to area we are allocating

23 000510 005024 1% CLR {R4)Y+ i Zero the area

24 000%i2 077202 508 R, i#

an :

26 ; If we are getting too near the end of the par Y region, reset phys addr
27 i

28 000514 020427 0176440 CMP R4, #VPARS+8100. ; Are we getting near end of par Y region?
29 000520 101412 Bi.OS 9% iBr if not

30 H

31 i We must advance physical address and reset virtual address

32 ;

33 000522 162704 0000006 SUB #VPARS, R4 i Remove par 9 virtual address bias

34 000526 010402 Moy R4, R2 iGet virtuval address within 8Kb region

39 000530 072227 177772 ASH #-6, R2 ;Get # blocks allocated within region

36 000534 0602005 ADD R&, RS i Advance physical base address

37 0008536 042704 177700 BIC $CI775: R4 ilLeave only byte—within—-block virtual addr
38 000542 062704 0000006 ADD #VPARS, R4 iRebias virtual address

39 ;

40 ; Finished

41 i

42 0005446 012602 9% MOV {8SP)+,R2

43 000550 000207 RETURN
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access protection

DOOPAP ~- EMT to open shared file with

SO OND U W e

e
-

-
J M

13
14 000552 013701
15 000556 000402

0000026

.SBTTL DODPAP —— EMT to open shared file with access protection
The DOOPAP entry point is the newer form of the shared file open EMT
which functions like the simple shared file open except it also
supports an access protection code stored in the Znd word of the
EMT argument block. See comments at the front of this module for
a description of the format of the access codes

Format of the EMT argument block:

. BYTE chan, 125
. WORD access_code

DOOPAF: MOV CHEMTBLK+2, R iGet acress code

BR OPNCOM ; Enter common open code

Y

.~
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DOCOPN —— EMT to open channel toc shared file
1 .8BTTL DOCOPN —— EMT to open channel to shared file
2 B e e e o o o B 2 i Tl i ot e e e ————
3 i This (obsolete) form of the shared file open EMT does not provide for
4 ; an access code so shared update access is assumed
5 ;
6 000560 012701 000005 DOCOPN: MOV #5, R1 iGet shared update access code
7 i
8 i  Enter common open code. R1 = Open access code
9 i -Bee if this channel is already opened to a shared file.
140 :
11 0005464 004767 003564 OPNCOM: CALL FNDCDB ;i Is channel opened to a shared file?
12 Q00570 103402 BCS 1¢ iBr if not
i3 ;
14 i This channel is already opened to a shared file.
15 ; Close channel before Teopening
16 H
17 000572 004747 003110 CALL CL.5ChB iClose shared file channel
i8 H
19 i Fake sure a . LODKUP or .ENTER has been done to a file.
20 i
21 000576 013700 0000006 14: MOV @#CHNADR. RO iPoint to channel descriptor block
22 000602 032760 0000006 000000 B HCSSOPN, . CSWIR(O)); Has this channel been opened?
23 000610 001004 BNE pag. 3 iBr if yes
24 H
29 ; Ervor -+ Channel 1s nobt wvpen to a file.
26 H
27 Q00612 012700 000001 MoV #EC1. RO i Return error code 1
28 000616 000137 000000¢ JHMP EHSETERR
29 H
30 i Channel is open to a file.
31 3 Try to get a free Channel Descriptor Block (CDB).
32 H
33 000622 016704 177236 2% MOV FCFREE, R4 ;Point to free CDB
34 000626 001004 BNE 3% iBr if there is a free CDB
35 000630 012700 000002 Mav #EC2, RO iError 2 if no free CDB’s
36 000634 000137 0000006 JMP @H#SETERR
37 000640 016705 177222 3%: Moy FCFREE+2,RY iGet PAR pointer
38 000644 003337 0000006 DEC GHNUMCDB i One fewer free CDB’s
392 000650 MAPTO RS iMap to the CDB
40 000654 0164467 0000006 177202 MoV FC$CLK{(R4), FCFREE ; Set new free list pointer
41 Q00662 016447 0000026 177176 MOV FCHCLK+2{(R4), FCFREE+2 ;i New free—list PAR pointer
42 i
43 ; We have a free CDB (virtual address in R4, PAR pointer in R5).
44 i Add this CDB to the list of CDB’s for this job and init the CDB.
45 i
46 000670 004767 001076 CALL INICDB i Initialize the CDB
47 i
48 i Search for FDB for file being opened
49 i
50 000674 (004767 003546 CAaLlL FNDFDB i Try to laocate FDB for file
51 Q00700 103051 BLC 4% iBr if found the FDB
5 ;
53 i File dis not currently opened (as a shared file).
54 H Try to find a free FDB.
55 i
56 000702 016702 177146 MOV FFFREE, R& iIs there a free FDB?
57 000706 001006 BNE 5% iBr if yes
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DOCOPN —— EMT to open channel to shared
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file

i There are no free FDB's
CALL CLSCDB iRelease the CDB we got for the channel
MOV #EC3, RO i Return error 3
JMP RHSETERR

; There is a free FDB.

i Inttially zerc the FDB.

O%: mMov FFFREE+2, R3 iGet PAR pointer to FDB
MAPTO R3 iMap to the new FDB
MoV FESFLIK (RO, FFFREE ; Remove FDB from free list
MOV FFeFLK+2(R2), FFFREE+Z
MOV R2,R1i ; Get virtual address of FDB
MOV H#FF$$S5Z2/2, RO ;Get # words to zero

TE: CLR {R1)+ ; Zero the entire FDB
SOR RO, 7%

i Add the new FDB to the linked list of active FDB’s

MOV FFHEAD, FFeFLK{(K&); Add FDB to active list

MOV FFHEAD+2, FF$FILLK+2(R2)

MoV R, FFHEAD s Put new DR at head of active list
MR B3, FFHEAD+D

; Initialize the FDB

MoV CURFID, FF$FID(R2); Set dev # in low byte, unit # in high buyte
MoV CURFID+2, FF6FID+2(R2); Set starting block number for file
BR 8%

i An FDB already exists for this file.

i See if access protection set by other users allows us to

H access the file.

4% CALL CHKACC iBee if we can access this file
BCS 10% iBr if access is not allowed
T8T E#HNUMDCD iAre we doing data caching?
BEQ a¢ iBr if not
CaLl CLSDCD iFlush all data cache entries for file
BR 8%

i  Error: Access protection disallows our access to this file.

10%: CALL. CLSCDB iRelease the CDB we got
MOy #EC4, RO iReturn error code 4
P CHSETERR

; Access to the file is allowed.

; Make linkage connections between CDB and FDRB.

He MAPTO R3 iMap to FDBR
MOV FF$CDB(R&), RO ;i Get pointer to current CDB at head of list
MOV FF&CDB+2(R2), R1
MOV R4, FF$CDB(R:2) i 8et new CDB as head of list for file
My RS, FF$CDB+2{R:2)
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TSLLOCK Shared file access cont MACRO VO5. 05 Tuesday
DOCOPN —~— EMT to open channel to shared file

115
116
117
118
119
120
121
122
123

001106
001112
001116
001122
001126

001132

010064
010164
010264
010364

000137

0000006
0000026
0000006
0000026

0000006

MAPTO
MOV
MoV
MoV
MOV

17-Jan-89 14:08 Page 8-2

RS

RO, FCSFLK(R4)
R1, FCSFLK+2{(R4)
R2, FC$FDB(R4)
R3, FCHFDB+2(R4)

Finished opening the file

JMP

@HEMTXIT

i Map to our CDB
iMake new CDB point to old CDB list head

iMake CDB point to FDB

g
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save channel status (. SAVESTATUS)

SFSVST —— EMT to

CONDTU DLW

001136
001140
001142

o0
O 0O
-
(R
ny o

001154
001160

001166
0117
001174
001176

010446
010546
013746

0047
1034

o
U

152764

012637
Q12605
012604
000207

0000006

0000006 COOO0LE

000006

i It checks to see if the channel is currently opened to a shared file
and if so marks the CDB for the channel as suspended.

SFEVST: MOV R4, —(8P)
MOV RS, —(8P)
MoV @HKPART, ~(5PF)

H See if this channel is currently opened to a shared file

CALL FNDCDB ; Bee if chennel is opened to & shared file
BCS 9% ;Br if not
i Channel is opened to a shared file.
5 Mark CDB as suspended
MAPTO RS iMap to the CDB
B1SB #FLSSPN, FCHFLG(R4) ;iMark CDB as suspended

5 Finished

kN MOV {8F )+, GHRPARD

MOy (GP)+, RS
MOV {(SP)+, R4
RETURN

-,
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SFRSST —— EMT to reopen a channel

UNT RN -

001200
001202
001204
001206
01210

001214
001220

001222
001226
001232
001236
001240
001244
001250
001256
0012460
001264
001266
001274
001276
001302
001306

001310
001314
001320
001324
001330
001336
001340
001344
001346
001352
001356

001360

010246
010346
010444
010546
013746

0047&7
1034664

016204
016205
001457
113700

132764
001407
1200464
001004
123764
001435
016405
016404
0013546

016204
016205

132764
001403
120064
001406
016405
016404
00136

000406

0000008

003226

0000006
000002¢

000000¢

0000006

0000006

0000006

0000026
0000006

0000006
0000026

0000006

0000006

0000026
0000006

0000006

0000006

00000606

{. REOPEN)

H

.8BTTL SFRS8S8T —-—- EMT to reopen a channel (. REOPEN)
This routine is called when a . REOPEN EMT is executed. It checks to see
if the file heing reapened is a shared file.

SFRBST: MOV Rz, —(8P)
Moy R3, -(8P)
MOV R4, -(SP)
MOV RS, ~(8P)
MOV EHKPARD, — (5P’

N e v e e

1%:

e fme e e e

4%

o

See if an FDB exists for the file being reopened

; Search for an FDB for this file
;Br if no FDB

cAaLlL FNDFDB
BCS 9%

We found an FDB for the file.
First check to see if there is a suspended CDB for this user that has
the same channel number as channel being reopened.

MAPTO R3 iMap to the FDB

MOV FFSCDB(RZ) ., R4 iGet virtual address of 1st CDB for file
MOV FF$CDRB+2{(R2),R5 iGet par mapping for 1lst €CDB

BEQ 9% iBr if no CDB’s for file {(should never happen)
Maove SHCORUSR, RO iGet current job index numbev

MAPTO RS iMap to the CDB

BITB #FL$SPN. FC$FLG(R4) ;Is this a suspended CDB?

BEQ =% iBr if not

CMPB RO, FC$SUN(R4) i Is this CDB for this user?

BNE 2% i Br if not

CMPB EH#HCHNNUM, FC$CHN(R4) ;i Does the channel number match?

BEQ bo% iBr if yes —— We found the suspended CDB
MoV FCHFLK+2{R4),R5 ;Get par mapping for next CDB

MOV FCEFLK(R4). R4 ;i Get virtual address of next CDB

BNE 1% iLoop if another CDB to check

We could not find a suspended CDB with & matching channel number.
See if we can find any suspended CDB (in case user is reopening with
a different channel than originally used).

MAPTO R3 iMap to the FDB

MoV FF$CDB(R2), R4 iBGet virtual address of 1st CDB for file
MoV FF$CDB+2{(R2),R5 i Get par mapping for 1st CDB

MAPTO RS iMap to the CDB

BITB #FL$EPN, FCHFLG{(R4) ;i Is this a suspended CDB?

BEQ b2 iBr if not

CMPB RO, FCHUN(R4) iIs this CDB for this user?

BEQ 3% iBr if yes —— Use this CDB

Moy FCHFLK+2{(R4), RS ;Get par mapping for next CDB

mav FCEFLK(R4), R4 iBet virtual address of next CDB

BNE 4% iloop if another CDRB to check
The file being reopened is not a shared file for this user
BR 9%

The file being reopened is a shared file for this user

-,
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SFRSST -- EMT to reopen a channel (. REOPEN)

58
59
&0
61
62
63
64
65
b6
&7
68
69

001362
001370

001376
001402
001404
00140646
001410
001412

113764

012637
012605
012604
012603
012602
000207

0000006 Q000006 3%:
142764 0000006 000000GC 6%:

0000006

H
H

H

9%

MOvB
BICB

Finished

MOV
MOV
MOV
Moy
MoV
RETURN

SHCHNNUM, FCSCHN(R4); Set channel number in CDB

HFLESPN, FCEFLG(R4)

{SP )+, @HKPARD
{SP)+, R3
(SP)+, R4
(SP)+, R3
{8P)+, R&

; Say €DB no longer suspended

)

-~y
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DORLK —-— EMT to lock a8 block with wait

i .5BTTL DORLK ~— EMT to lock a2 block with wait

= B o 1 et e S S S 1 G T i 2 e o o e e
3 i This Toutine is called when an EMT is executed which requests that
4 i a block be locked and the Jjob suspended if the block is already lacked.
5 K

6 001414 DORLK:

7 i

8 i Bee 1f this channel is opened to a shared file

4 5

10 001414 0QQ4747 002734 CALL FNDCDB iTry to find & CDB for this channel
11 001420 103004 BCC 1% iBr if we found a CDB

12 ;

i3 i This channel is not open to a shared +ile. Return error code 1.
14 ;

15 001422 012700 000001 Moy #EC1, RO iReturn error code 1

16 001426 000137 0000006 JMP @H#SETERR

17 ;

18 i This channel is opened to a shared file

19 i Get number of the block we want to lock.
20 ;
21 001432 013701 0000026 1%: MOV CHEMTBLAK+2, R1 ;iGet # of block to lock
22 001436 005201 NG R1 ; Bias the block number
23 ;
24 3 Tru to lock the requested block
29 ;
26 001440 004747 000636 CALL TRYLK iTry to lock the block
27 001444 103007 BCC 2% iBr if we were able to lock the block
28 001444 005700 T8T RO i Is block locked by someone else?
29 001450 001402 BEQ® 3% iBr if yes
30 001452 000137 0000006 JMP @HSETERR ; Some other error

31 H
32 i  The block is locked by someone else.
33 i  Suspend our job until the block is unlocked.
34 ;
35 001456 004767 001260 3¢ CALL LKWAIT iWait for block to be unlocked
36 001462 0007463 BR 14 ;i Now go try again

37 i

38 ;i We successfully locked the block

39 ;

40 001464 000137 0000006 2% JMP GHEMTXIT
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-— EMT to lock a block with status

DOTLK

CONTURWON -

001470

001470
001474
001476

D150
ANANE X¥a V1

001506
001512
001514
001520

[ ]
(@]
[y
(4]
]
P

001526
001330
001532
001336
001542
001546
001554
0013562
001564
001570

0047467
103004
012700

DNO 1737
A%

A AT R

013701
005201
004767
103402

O
b}
[}
f
W
.“t

005700
001017
012700

016402

13276&
00140
012700
000137

0000026

000562

000003

0000006

0000006

000004
0000006

0000006

This routine

is jumped to when an EMT is executed to try to lock a block

with a status code being returned is the block is not available.

DOTLK:

i

B

3%

See if this channel is opened to a shared file

cabL
BCC
MOV

1ty
A2 D

FNDCDB ;i See if channel is opened to a shared file
1% iBr if channel is opened to a shared file
#EC1, RO iReturn error code 1 if not opened to shared

L% ) e ] L™ LAY

Try to lock the requested block.

MOV
INGC
CalL
BCS

GHEMTBLKA+2, R1 iGet # of block to lock

R1 ;Bias the block number
TRYLK iTry to lock the block
=% iBr if unable to laock the block

We svuccessfully locked the block

MR
The block is

TST
BNE
MOV
MAPTO
Mov
MAPTO
BITB
BEQ
MOV
JMP

GHEMTXIT

not available

RO iBlock locked by another job?
J% ;Br if some other error

#EC3, RO ;Assume single block locked

RS iMap to the CDB

FCHFDB(R4): R2 ;Get pointer to FDB for file
FCSFDB+2(R4) ;i Map to the FDB

#FTHEFL, FF$FLG(R2) ;Is the entire file locked?
3% ;Br if not

#EC4, RO ;Return error code 4

@H#HSETERR

-
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DOCULK -—— EMT to unlock all blocks for a channel

1 .SBTTL DOCULK —— EMT to unlock all blocks for a channel

2 § T e et st S e e e S P (S o e e o e e e
3 i This routine is called by the EMT which is used to unlock all locked
a H blocks for a channel.

5 H

& 001574 DOCULK:

7 ;

8 ;i Make sure this channel is opened to a shared file

9 ;

10 001574 004767 002554 CALL FNDCDB il.ocate CDB for shared file

11 001600 103004 BCC 1% iBr if found the CDB

12 001602 012700 000001 MOV #EC1, RO ;i Return error 1 if not opened to shared file
13 001606 000137 00000086 WJMP E#HSETERR

14 H

15 ; Unlock all of the blocks for this channel

16 i

17 001612 0047467 001442 1% CAL.L CHNULK iUnlock all blocks for the channel

i8 H

19 i Finished
20 ;
21 001616 000137 0000006 WJHMP @HEMTXIT



TSLOCK
DOULK1

NONOU D W -

10

Shared file access cont MACRO V035 05 Tuesday 17-Jan-89 14:08 Page 14
-=— EMT to unlock @ single block

00162

0014622
001626
001630

001634

001640
0014644
001652

0014654
001660
001&462

001664
001670

001672
001674
001700
001704
001706
001710
001712
001714
001720

001722

004767
103004
012700

HNN1 7277
AAV A R

132764
001004

013700
005200
001003

004767
000414

010403
062703
013702
020023
00140:
077203
000403
004767
005043

000137

002524

000001

Co00008e

0000006 0000006

000002¢

001370

0000006
00000086

001434

0000008

.8BTTL DOULK1 —— EMT to unlock a single block

et o e o v e s e S TSt feet St S soor S Svoes Yo et oS A o e e He0e bbb B S i SOt 405 S9N SSRNe O R RS SRR Seert SR et T Sty S S S SO G304 SO G SS04n W06 FRANS SO WS SaieS Shmen SRS M Soems S S4008 vased Srve Mo SN S S oM SRS SREND Smtee Savne

i This routine is executed in response to the EMT which unlocks a
; single block.

DOULKL:

3

i Make sure this channel is opened to a shared file

i

cALL FNDCDB ;l.ocate CDB for this channel

BCC 1% ;Br if channel is opened to a shared file
MOV #EC1, RO ;Error code 1 if not opened to shared file
P EH#BETERR

5 If we currently have the entire file locked,

unlock the file now.

1% MAPTQO RS ;iMap to the CDB
BITB #FL$EFL, FC$FLG(R4); Do we have the entire file locked?
BNE 4% iBr if yes

; Get the number of the block to unlock

3% MOV @HEMTBILK+2, RO iGet # of bloeck to unlock

INC RO ;Bias the block number

BNE 2% i Br if unlocking & single block
i Block number was -1, unlock all of the locked blocks
44 CALL CHNULK ;Unlock all locked blocks

BR 9%

Unlock a single block

2% MOy

R4,R3 iGet virtual address of CDB
ADD #FCHLBN, R3 iPoint to start of block # vector in CDB
MOV #HVMLBLK, R2 ;Get # locked block entries in CDB
5% CMP RO, (R3)+ iSee if block is in lock list
BEQ 1-%: ;Br if it is
s50p Ra, 5% ; Keep looking
BR 9% iSpecified block is not locked
&% CALL UNLQOCK ;Unlock the block
CLR -(R3) i Remove block # from lock table
i Finiched
9% JMP CHEMTXIT
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DOSFCK —— EMT to check for shared file modification

i .8BTTL DOSFCK —— EMT to check for shared file modification

2 B e e e e e B e e e o e - -
- 5 This EMT is used to check to see if any other users have written

4 H to the shared file specified bu our channel #.

S i If ne writes by other users have occurred since the last time

& i this EMT was executed, no error is returned by the EMT.

7 ; If writes have been performed to the file, an error status of 2 is
8 i Teturned.

? ;

10 001726 DOSFCK:

11 ;

12 H Make sure this channel is opened to a shared file.

i3 i

14 Q01726 004747 002422 CALL FNDCDB i Find CDB for this channel

15 001732 103415 BCS 9% :Br if channel not opened to shared file
16 ;

17 i See if file-modification flag set in our CDB

ig H

19 001734 MAPTO RS i Map to our CDRB
20 001740 132764 0000006 0000006 BITB #FLSACT, FC$FLG(R4) iHas the file been modified by others?
21 001746 001407 BEQ % iBr 1if not
2 H
23 ; The file has heen modifierd
=4 H
25 001750 142744 0000006 0L0000G BICB HFLEACT, FCHFLG(R4) iReset the modificaetion flag
26 001756 012700 000002 MOV #ECZ2, RO iReturn error code 2
27 001762 000137 0Q00000G JMP @H#SETERR
28 ;
29 H The file has not been modified
30 ;
31 0017466 000137 0Q00000€ P%: JMP GHEMTXIT
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INICDB —— Initialize a new CDB

i

2

3

4

5

é

7

8

9

10

11 001772 010146

12 001774 0102446

13 0017746 Q13744 Q000000
14

15

16

17 002002

18 002004 010402

19 002010 013700 000000€
20 002014 062700 000000C
21 002020 005022
22 002022 077002
23 002024 113764 0000006
24 002032 1137&4 L000006
29 002040 032701 000400
26 002044 001403
27 0020446 152764 000000€
28 002054 042701 177770
29 002040
30 002066 060100
31 002070 1110464 0000006
32
33
34
35 002074 013764 0000006
36 002102 013764 0000026
37 002110 010437 0000006
38 002114 010537 0000026
39
40
41
42 002120 012637 000000C
43 002124 012602
44 002126 012601
45 002130 000207

Q000006
Q00000

000000G

0000006
0000026

.8BTTL  INICDB -- Initialize a new CDB
3 e . e e e e e e e o o i o i i £ 2 .2 . . 1 1 o £t £ et e e e e e e et o
i Add a new CDB to the list of CDB’s for the current job and initialize
H the CDB.
; Inputs:
i R4 = Virtual address of CDR.
H RS = PAR pointer for CDB.
; Ri = Open access mode flags.
INICDB: MOV R1, —-(8P)
Moy R2, -(8P)
MOV GHKPARS, —(GF)

H Initialize the CDB

MAPTO RS iMap to the CDB
Moy R4, R2 iGet pointer to CDB
MoV GHVMLBLK.: RO iGet ¥ locked bleock entries
ADD #FCHLBN/ 2, RO ;Add size of rest of entry
i5: CLR (R&)+ i Initially zero the entire CDB
508 RO, 1%
mMOvB EHCORUSR, FCSUN(R4); Store Job number into CDB
MOVE EHCHNNUM, FUSCHNIRS); Store channel number
BIT #4000, R1 ; 8hovuld we suppress data caching?
BEQ 2% iBr if not
BISB #FL$NDC, FC$FL.G(R4); Set flag in CDB to suppress data caching
2% BIC #4CL7, R1 iMask out all but protection code

. ADDR #ACCMBK, RO iGet address of access mask table
ADD R1,R0O ;Point to correct entry in table
MOVEB (RO), FC$ACC(R4) ;Set access protection flags

i Add CDB to linked list of CDB’s for current job.

MOV @H#JCDB, FC$CLK{R4); Make new CDB point to rest of list
MOV GHJICDB+2, FCHCLK+2(R4)
MOV R4, e#.JCDB iMake list head of job point to new CDB
MOV RS, @#JCDB+2
; Finished
MOV (SP)+, CHKPARDS
MOV {SP)+, R&Z
MOV (SPY+,R1
RETURN

o,
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CHKRACC —— Check for file open access conflicts

i .8BTTL CHKACC ~— Check for file open access conflicts
=2 T e o e ot i e o G e e i i e R i e i s s e e e - S e e e e e o e st s e e
3 ; CHKACC is called during a file open operation to determine if the
4 i access protection set up bu other users allows us to access the file.
5 ;

6 ; Inputs:

7 ; R2:R3 = Pointer to FDB for file being opened.

8 H R1 = File access code as provided in open argument block.
7 H

10 ; Outputs

11 ; C-flag cleared == File access is ok.

12 i C~flag set ==3 File access denied.

13 i

14 002132 010146 CHKACC: MOV Ri, —{5P)

15 002134 010444 MOV R4, —-(8P)

16 002136 010544 Moy RS, —(SP)

17 002140 013746 0000006 MOV GHKPARS, —{(8F) iPreserve mapping

i8 ;

19 H Convert access code to a bit mask

20 , i

21 002144 . ADDR #ACCBIT, RO ;Point to bit mask vector

22 002152 042701 177770 BIC #C<7 > R iClear all but access flags

23 002156 060100 ADD R1,RO iPoint to cell of interest

24 002160 111000 MOVD (RO, RO ;Get bit mask

29 ;

26 i Begin loop which will examine each CDB on list for file

27 H

28 002142 MAPTO R3 ;Map to the FDB

29 002146 016204 0000006 MoV FF#CDB(R2).: R4 ;Get virtual address of 1st CDB for file

30 002172 016205 0000026 MoV FFECDB+2{R2),RY i Get PAR mapping for 1st CDB

31 002174 001412 BEQ 3% ;iBr if there are no CDR’s

32 H

33 ; See if there is an access conflict with this CDB

34 ;

35 002200 14 MAPTO RS iMap to the CDB

36 002204 130064 0000006 BITB RO, FC$HACC (R4) iCheck for access conflict

37 002210 001007 BNE 2% ;i Br if there is a conflict

38 i

39 i No conflict with this CDB. See if there are more to check.

40 ;

41 Q02212 016405 000002¢€ MOV FCHFLK+2(R4),R5 ;Get Par mapping for next CDB

42 0022146 016404 000000€ MoV FC$FLK(R4), R4 i Get pointer to next CDB

43 002222 Q01366 BNE i% i Br if there are more CDB’s to check

44 i

43 ; There is no access conflict

44 i

47 002224 000241 36 CLC ;8ignal success on return

48 002226 000401 BR 9%

49 ;

S50 ; There is an access conflict

21 3

52 002230 000261 2% SEC ;8ignal error on return

53 i

24 H Finished

299 ;

56 002232 012637 0000006 9% MOV (SP )+, @HKPARS ;Restore par mapping

57 002236 012600 MoV (SP)+, RS



L
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CHKACC —— Check for file open access conflicts
58 002240 012604 MoV (SP)+, R4
59 002242 012601 MoV (SP)+,R1
60 002244 000207 RETURN

Page 17-1
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-— Close a shared file channel

SFCLS

FOOONDPURDL -

o S
HSUWUN

[
o

et
~i o

By = e
Qg0

21
22
23
24

ham
(=9

002246
002250
002252

002256

HanaL T
Ve e Oe

002270
002274
002276
002300

010444
010546
013746

004767

012637
0126095
012604
Q0207

000000¢

001416

0000006

.8BTTL &FCLE -- Close

; The SFCLS subroutine is call

U S,

a shared file channel

caens onan o S48 4 e et St S e ot e oo — e s s ot vares doome — o sotn oo

ed from the close channel routine to see

i if the channel is opened to a shared file.

H

SFCLS: MOV R4, -{8P)
MOV RS, -(8P)
MOV @HKPARS, —(5F)
; See 1f this channel is open
CALL FNDCDB
BES 9%

; This channel is opened to a
i Close the CDB.

CALL CL5CDB

; Finished

9% MUY (SP)+, @HRPARD
MOV (SP)+, RS
MOV (SP)+, R4
RETURN

to 38 shared file
; Try to find CDB for this channel
3 8r if channel not opened to shared file

chared file.

;Close this CDRB

A~
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-— Try to lock & block

TRYLK

NUNDUO LW -

002302
002304
002306
002312

002314
Q02320
002326

002330
00233
002334
002340

002342
002346
002350
002352
002356
002362
002364
002366

002370
002374

002400
002404
002410

010244
0103446
013745
0101446

132764
001116

005716
001003
004747
000413

105764
001410
010402
062702
013703
021622
001477
077303

016402
016403

005762
001412

000000

Q00000 0000003

000720

0000006

0000006
0000006

000000
0000026

0000006

.BBTTL TRYLK -~ Try to lock & block

TRYLK is called to attempt to lock a block.

A biased block number of O {original block number 177777) represents

a request to lock the entire file.
Inputs:

; R1 = Bias block number.
; R4,R5 = Pointer to CDB for channel locking block.

> Block successfully locked.

lear ==
C—-flag set == Block could not be locked. ..
RO = O == Block locked by another user.
RO = P == Usger has attempted to lock too many blocks.
TRYLK: MOV R&, —{8P)
MOy R3, —(8P)
MOV @HKPARS, ~(3P)
mMav R1, -(8P) i Save block # on top of stack

i if we aiready have the entire file locked, then this block

is locked too

MAPTO RS iMap to the CDB
BITR #HFLSEFL, FC$FLB{(R4); Do we have entire file locked?
BNE 19% iBr if yes —— Block is already locked

we currently have locked.

L T

If this is a request to lock the entire file, unlock any blocks

T8T (SP) ;iRequest to lock entire file?

BNE 1% iBr if not

CALL CHNULK iUnlock any blocks we have locked already
BR 8¢

i See if we already have the block locked

1%: TSTB FC$NLB(R4) ;Does this CDB have any blocks locked?
BEQ 8% iBr if not
MoV R4, R2 ;Get pointer to CDB
ADD #FCSLBN, R2 ;Point to locked-block list in CDB
MOV e#VMLBLK, R3 ;Get # locked-block entries in list
9% CHMP {SP), (R2)+ ;See if block is already locked by CDB
BEQ 19% i Br if block is already locked
S50B R3.: 9%

; Get pointer to FDB for file

8%: MOV FC$FDB(R4), R2 ;Get pointer to FDB
MOV FC$FDB+2¢(R4), R3

i If there are no blocks locked for this file, we can immediately

satisy the request.

MAPTO R3 iMap to the FDB
TST FF$NLB(R2)

i Are there any blocks locked now?

BEQ 4% i if none locked then we can satisfy request

-~
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TSLOCK Shared file access cont
-— Try to lock & block

TRYLK

58
59
60
61
62
63
64
65
bb
67
68
&9
70
71
72
73
74
75
76
77
78
79
80
8i
g2
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

002412
002414

002416
002424

008426
002430
002434

002436
002440

002442
002446
002454
0024460
0024464
002472
002474

002500
002504
002512
002514
002516
002522
002524
002526
002530
002534
002540
002544

002544
002552
002554

002556
002560

005716
0014460

132762
001054

011601
004767
103450

005716
001017

15276
00526

152764
105264
00043:

126437
103015
010401
062701
005721
0013746
011641
1052464

005262
000407

012700
000261
000404

005000
000261

0000006

000146

0000006
0000006

0000006
0000006

0000006

0000006

0000006

0000006

000002

MACRO VO05. 05 Tuesday 17-Jan-89 14:08 Page 19-1

0000006

0000006

0000006

000000¢G

L S T

& AT ST T
i

P

-,

7%:

H

T8T
BEG

This is a regq

in the file.

BITB
BNE

[ » FEREN A s n e
INWIE WA

C
user has th

......

The block is
(SP)=block #;

TST
BNE

Lock entire ¢

MAPTO
BISB
INC
MAPTO
BISB
INCB
BR

Lock a single

MAPTO
CMPB
BHIS
MOV
ADD
TST
BNE
MOV
INCB
MAPTO
INC
BR

User is reque
MOV
SEC
BR

The requested

18%: CLR

SEC

{8P) ;Is this a request to lock entire file?
184 iBr if yes —— Can’t satisfy now

uest to lock & single block and some blocks are locked
If the entire file is locked., we cannot satisfy request.

#FTEEFL, FF$FLG{(R2): Is the entire file locked now?

18% iBr if entire file locked
n of CDB’s for this file and see if some other
block locked
{(BP),R1 ;jGet # of block to lock for CHKLOK
CHKLOK iSee if any other user has this block locked
18% ;Br if block tocked by another user

free so claim it for our channel.
R2: R3=FDB pointer; R4, R5=CDB pointer.

(SP) slock entire file?

9% iBr if not

ile
R3 sMap to the FDB
HFTEEFL, FF4FLG(R2): Say entire file is locked
FFENLB(R2) ;Count # locked blocks
RS iMap to the CDB
#FL$EFL, FC$FLG(R4); B8ay this channel has entire file locked
FCENLB(R4) i Say channel has & block locked

19% ;Finished

block
RS ;Map to the CDB
FCENLB(R4), G#VMLBLK iMax # blocks already locked?
6% ;iBr if yes —— Error cannot lock another
R4,R1 iGet addr of CDB
#FCSLBN, R1 ;iPoint to list of block numbers
(R1)+ ;i Bearch for free entry in list
7% s (free entry will be zeroa)

(SP), -(R1) i Store new block number into list
FCHNL.B(R4) ; Say another block locked by channel
R3 iMap to the FDB
FFENLB(R2) ; Say another block locked in file
194% ;Finished

sting to simultaneously lock more blocks than allowed
#HECZ, RO i Return error 2
i Signal error on return
20%
block is locked by another job

RO iReturn error O
i Signal error on return
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TSLOCK Shared file access cont MACRO VO35 05 Tuesday 17-Jan-89 14:08
-— Try to lock a block

TRYLK

115
116
117
118
119
120
i21
122
123
124
125
126

177
Lo s

002562

002564

002566
002570
002574
002576

002600

000401

000241

012601
012637
012603
012602

(910 n")o“:r
APAWA T P-A W

000000&

BR

5 We successfully locked the

19%: CL.C
; Finished

20%: MOV
MO
MoV
MOY

fanie aF IS ¥ e B W
e T ASFNEM

{8P)+,R1

(8P )+, @BKPARD

3 wdi

(SP)+,R3
(SP)+, R2

Page 19-2

block

;8ignal success on return
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CHKLOK —~— See if a block is locked by another job

1 .SBTTL CHKLOK —— See if a block is locked by another job
2 e e e ot st o e s o e S o o S St s i S Pt o 4o B S S0 S R B e e O St e o o -~ e, - U
3 i This routine is called to determine if a specific block is locked
4 5 bu ancther jahb
S5 ;
& H Inputs:
7 H R1 = Biased block number.
8 i R2,R3 = Pointer to FDB for file to be checked
9 ;
10 i Outputs:
11 ; C-flag set == Block is locked by another job.
12 i C-flag cleared ==3> Block is not locked
i3 ;
14 0024602 010146 CHKLOK: MOV R1, -(8P)
15 002604 010246 Moy R2, —(5P)
16 002606 0103446 MGV R3, -{(&P)
17 002610 0104446 MOV R4, —-{(GP)
18 Q02612 010546 MOV RS, —{(SF)
19 002614 0137446 0000006 mMov GHKPARDS, —(LF)
20 ;
21 i Get pointer to start of CDB chain for this file
22 i
23 002620 MAPTO R3 iMap to FDB
24 002624 016204 0000006 MoV FF$CDB(RZ), R4 ;Get virtual address of ist CDB for file
23 002630 001431 BEQ g% ;B if no CDB’s for file
26 002632 016205 0000026 Moy FF$CDB+2{R2),RD ;Get par mapping for lst CDB
27 002636 113700 0000006 mMOVE @H#HCORUSR,: RO ;i et our Job index number
28 i
29 i See if next CDB has specified block locked
30 H
31 002642 14 MAPTO RS ;Map the CDB
32 002646 105764 0000006 TSTB FCENLB(R4) i Does this CDB have any blocks locked?
33 002652 001413 BEQ 2% ;Br if not
34 002654 120064 0QO000006G CMPB RO, FCHUN{R4) ;i Does this CDB belong to our job?
35 0026460 001410 BEQ 2% ;Br if yes —— We only care about other jobs
36 002662 010402 Moy R4, R2 ;Get address of base of CDB
37 002664 062702 0000006 ADD #FCHLBN. R2 ;Point to vector of locked block #°’s
38 002670 013703 0000006 MOV SHVMLBLK, R3 iGet # locked block entries
39 002674 020122 3% CMP R1, (R2)+ ; See if requested block is locked
40 002676 001410 BEQ 7% i Br if yes
41 002700 077303 508 R3, 3% iCheck all entries in CDR
42 i
43 i Block not locked by this CDB, check next CDB
44 i
45 002702 016405 0000026 2% MoV FCHFLK+2(R4), RS ;Get par for next CDB
46 0027086 016404 0000006 MOov FC$FLK(R4), R4 iGet virtual address of next CDB
47 002712 001333 BNE 1% ;loop if more CDB’'s to check
48 H
49 i This block is not locked by any channel
30 ;
51 002714 000241 (=3 -H CL.C ;Signal success on return
92 002716 000401 BR 9%
53 ;
54 H This block is locked bu another job
55 ;

546 002720 000261 VA K SEC iB8ignal failure on return

-~
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CHRALOK —— See if a block is locked by another job

58 i Finished

59 ;

&0 002722 012637 0000006 9! MOV

&1 002726 012600 MOV

&2 002730 012604 MOV

63 002732 012603 MOV

64 002734 012602 MoV

65 Q02736 012601 MoV

66 002740 000207 RETURN

(SP )+, @BKPARD
{SP)+, RS
(SP)+, R4
{SP)+, R3
(SP)+, R2
(SP)Y+,R1

Y
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LKWAIT —— Wait for a locked block
i
2
3
4
S
é
7
a
9
10 002742 010144
11 002744 010246
12 002746 010346
13 Q0275 10444
14 002752 010544
19 002754 013746 0000006
16
17
18
19 002760
20 002764 016402 0000006
21 002770 016403 000002¢
22
23
24
29 002774 Q04737 QQO0000
2
57
=28
29 003000 016704 1750464
30 003004 0146705 175062
31 003010
32 003014 016467 0000006 175044
33 003022 0164467 0000026 175042
34
35
36
37 003030 113764 000000G 0000006
38 0030346 010164 0000006
39 003042 005064 000000G
40 0030446 005064 000002G
41
42
43
44 Q03052 010200
45 Q03054 010301
446 003056 062700 000000C
47 003062
48 003066 005760 0000006
49 003072 001405
50 003074 016001 0000026
51 003100 016000 0000004
52 003104 Q00766
53 003106 010440 0000006
54 003112 010560 000002¢
55
96
57

il N

=
-
»
b

«
'4

14

3%

b

o ———— o G20 aougn sarsn S st G 20024 St Soovn

LKWAIT is called to suspend the execution of the current job until

a requested block

Inputs:
R1 =
R4, R5 =

Jed
-

MOV
MOV
MOV
MoV
MOV
MOV

~

Number of block to lock
Pointer to CDR.

is unlocked.

{biased by adding 1).

R}.: —{5P)}
Ra, —{8P)
R3, —(SP)
R4, —{GP)
RS, -{8P)

BHKPARS, —(5P)

Get the address of the FDB for this file

MAPTO

MOV
MOV

Before we suspend the job,

ALl

RS iMap to the CDB
FC$FDB(R4), R2 ; Get virtual address of FDB
FC$FDB+2{(R4),R3 i Get par mapping for FDB

check to see if it has been asborted.

EHCHKABT ; See 1if job has been aborted

Get & free wait queue element.

MOV
WAV

MAPTO

MOV
MoV

FWFREE, R4 iGet virtual addr of free wait queue element
FWFREE+2: RS itet par mapping

RS iMap to the wait element

FWEWLK({R4), FWFREE ;i Remove block from free list

FWSWLK+2(R4), FWFREE+Z

Set up information in the wait queue element

MOVB

Moy
CLR
CLR

Add entry to

MOV
MOV
ADD

MAPTO

TST
BEQ®
MOV
MOV
BR

MOV
MOV

Suspend Job

@H#HCORUSR, FWHUN(R4) ; Set job number

R1, FWSDBN(R4) iSet # of block we are waiting for
FWEWLK(R4) i Say we are end of linked list
FUSWLK+2(R4)

tail of wait list for +file

R2, RO iGet pointer to FDB

R3, R1

BFFSFWD-FWHWLK, RO i Fake pointer so FDB looks like wait bloack
Ri iMap to the next wait block {(or FDB if 1st tm)
FWSEWLK (RO) i Is this the last wait block on the list?

3% 3 Br if yes

FWSWLK+2(RO), Rl ;Get pointer to next wait block on list
FWSWLK(RO), RO

1% iContinue looking for end of list

R4, FWSWLK(RO) iAdd our wait block to end of lict

RS, FWSWLK+2(RO)

and wait for desired block to be unlocked



-

TSLOCK

Shared

LKWAIT -— Wait

58
59
60
61
62
63
64
65
6b
&7
&8
&9
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
8&
87
88
89
90
91
92
93
94
95
94

003116
003122

003126
003132
003136
003142
003146
003152
003156
003160
003164
003166
003172
003176
003200
003204

003210
003214
003222
003230
003234

003240
003244
003246
003250
003252
003254
003256

file access cont MACRO VOS5 05 Tuesday 17-Jan—-89 14:08 FPage 21-1
for a locked block

012700
004737

016400
0146401
062702

ATILTINAA
el el

001003
026205
001405
016203
016202
0007463
01006
01016

016764
016764
0104467
010547

012637
012605
012604
012603
012602
012601
000207

0000006
0000006

0000026
0000006

0000006
0000026

174650
174644
174634
174632

0000006

0000006
0000026

MOV
CALL

L N T

MAPTO
MoV
MoV
ADD

4%: MAPTO
CHMP
BNE
CHMP
BEQ

= MOV
Mav
BR

7E: MoV
MOV

Ve B MAPTO
Mav
Mav
MoV
MOV

i Finished

MoV
MOV
MoV
MOV
MoV
MOV
RETURN

We have been
Either the desired block was unlocked or job was aborted.
Release the wait block we used.

; Get shared—file wait state code
;Change job state and suspend execution

#EHEFWT: RO
SHANSPND

restarted.

RS iMap to the wait block
FWSWLK{(R4), RO iGet pointer to following wait block

FREWL K+2{(R4), R}

#HFFSFWD-FWSWLK, R2 i Fake pointer so FDB looks like wait block
R3 iMap to next wait block (or FDB if 1st time)
FWSWLKIRZ ) RS ;Are we next entry in 1ist?

& iBr if not

FWSWLK+2(R2), RH

7 iBr if yes

FWaWLK+2{R2),R3 i Get pointer to next wait block for file
FWEWLK{R2), R2

4% ;iContinue searching

RO, FWSWLK {R2) iRelink wait—block list around us

R1, FWSWLK+2(R)

Return the wait block to the free list

RS ;Map to wait block being freed
FWFREE, FWEWLK(K4) ; Put on free list

FWFREE+2, FWsWI.K+2(R4)

R4, FWFREE

RS, FWFREE+2

(5P )+, @HRAPARD
(SP)+.R5
{(SP)+, R4
{6P)+, R3
{8P)+, R
(85P)+; R1
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00t et aaomt e Sonde e G obatt 4040 St Smnkh vaben vt e SAGBL Peath S SOURE oo dhard Seave Svose baaen Bmte Seves BASIS Seate Soeor 4SS LSS Somie St Hvee Si $00E iS4 6000 S04 s Stk e Shme SriRe Se St U S6S Lam SORe bieve Smee St S S SO U SHRS SPPMS TMASS PhivR SHUEP Saes Seane M S48 bt St oot oromt Sl Sogin it

CHNULK is callied to unlock all the blocks which are locked by a

R4,RY = Pointer to CDB for channel.

R, —{8P)
R3, —(BP)

@HUPARS, —(5F)

i HSee if we have the entire Ffile locked

CHNULK —= Unlock all blocks for a channel

i SBTTL
2 H

3 H

4 ; channmel.
5 ;

6 ; Inputs:

7 ;

8 i

9 003260 010244 CHNULK: MOV
10 003242 010345 MOV
11 003264 0137446 0000006 MOV
i2 i

i3

14 H

15 003270 MAPTO
16 003274 132764 0000008 000000C BITB
17 003302 001404 BEQ
18 003304 005000 CiLR
19 003306 0047467 000042 CAaLL
20 003312 000413 BR
21 H
22 3
23 H
=4 i
2% 003314 (10402 14 Moy
26 003316 0462702 00000086 ADD
27 003322 013703 000000G MOV
28 003326 011200 2% MOV
29 003330 001402 BEQ
30 003332 004767 000016 CallL
31 003336 005022 3%: CLR
32 003340 077306 508
a3 H
34 ; Finished
35 ;

36 003342 012637 00000006 FE: MOV
37 003346 012603 MoV
38 003350 012602 Moy
39 003352 000207 RETURN

RS

iMap to the CDB

#FL$EFL., FC$FLG(R4)Y; Do we have the entire file locked?

1%
RO
UNL.OCK
9%

R4. Rz
#FCELDBN, R2
EHVMLBLK,: R3
(R2), RO

3%

UNL.OCK
(R2)+

R3, 2%

(SP )+, GHKPARS
(SP)+,R3
(SP)+, R

iBr if not
i Bay we want to unlock the entire file
iUnlock the file

We do not have the entire file locked.
Unlock the specific blocke that we have locked

;Bet pointer to CDH

iPoint to list of block numbers

iGet # blocks in list

;Get next block number

iBr if this entry not used

iUnlock that block

i Say this block no longer locked by us
iLoop if more to check

=
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UNL.OCK —— Unlock a specific block

1

2

3

4

5

)

7

8

Q

10 003354 010144

11 003336 0102446

12 003360 010344

13 003362 010444

14 003364 010544

15 0033466 0137446 000000€
16 003372 010001

17

18

19
20 003374
21 003400 1035364 0000006
22 003404 1427&84 0000006 0000006
23 003412 016402 0000006
24 003416 016403 0000026
22 003422
26 003426 005362 0000006
27 003432 142762 0000006 0000006
28
29
30
31 003440 016204 0000006
32 003444 016205 000002€
33 003450 001451
34
35
36
37
38 003452 005701
32 003454 001022
40 003456
41 Q003462 0057464 0000006
42 003466 001440
43 003470 004767 000120
44 003474 016405 0000026
435 003500 0156404 000000€
446 003504 001433
47 003506
48 003512 005744 0000006
49 003316 001364

30 003320 000745

351

52

53

94 003822 016200 0000008
55 003526

956 003532 005764 Q000006

003536

001003

PP nes s e Me e e ee

R4,R5 = Pointer to CDB.
JNLOCK: MOV R1i,-(GP)
MOV R&, —{5P)
MOV R3, - (8P)
MOV R4, —{GP)
MOV RS, —{8P)
MOV @HKPARS, —(5F)
Moy RO:R1 itarry block number in Ri
i Decrement block lock count in CDB and FDB
MAPTO RS iMap to the CDB
DECB FCENLB(R4) ; Bay channel has one fewer blocks locked
BICB #FLSEFL, FC$FLB{R3): Say channel does not have whole file locked
MOV FC$FDB(R4) ., R iGet pointer to FDB
MoV FCSFDB+2{R4), R4
MAP T Hd ;Map to the FDB
DEC FFENLB(R2) i Say one fewer locked blocks in file
BICB #FTSEFL, FF$FLG(R2); Bay entire file is not locked
; Get pointer to first wait block for this file
MoV FFEFWD(R2). R4 iGet pointer to 1st wait block for file
Moy FFeFWD+2{(R2), RY
BEQ 4 iBr if no waiting users
i There are some jobs waiting for blocks in this file.
i Bee if we are unlocking the entire file
T8T R1 iAre we unlocking entire file?
BNE 14 iBr if not
MAPTO RS iMap to the first wait block
TST FWEDBN(R4) ;1st user waiting for entire file?
BEQ 8% ;Br if yes —— Restart him only
3% CALL RESTRT ;Restart this user
4% MOV FWSWLK+2(R4),R5 iGet pointer to next wait block
MoV FWsWLK (R4, R4
BEQ 9% iBr if hit end of list
MAPTO RS iMap to next wait block
a7 FWEDBN(R4) iDoes this job want to lock whole file?
BNE 3% iBr if not
BR 4% iHe can‘t have all since we started others
i  We are unlocking a specific block
1% MoV FFENLB(R2). RO iGet # blocks remaining locked in file
5k 5 MAPTO RS iMap to wait block
T8T FWEDBN(R4) iWaiting for entire file?
BNE 7% iBr if not

.SBTTL UNLOCK - Unlock a specific

JTT ST R S v e e e e e s e o oo b s i e S9u e oa ens  ms e  t Sos A Sh1 e on S S 900 St 4 e S ke o e S e e oo P S48 U SEME SRS 40 2050 S S e - b e S S Rl P4k S8800 omen P Smae St P ot e e S

block

Unlock a specific block for a channel.

If there are any users waiting for this block.

Inputs:
RO =

Biased block number to be unlocked

they are restarted.

{(O==2Unlock entire file).
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UNLOCK —— Unlock a specific block

58 003%40 005700

99 003542 00141

640 003544 000403

&1 003546 020164 0000006
62 003552 001406

63 003554 016405 0000026
64 003560 016404 0000006
65 003564 001360

66 003566 000402

&7

68

&9

70 003570 004767 000020
71

72

73

74 003574 012637 0000006
75 003600 012600

76 003602 012604

77 003604 012603

78 003606 012602

79 003610 012601

80 003612 000207

76

b

TST
BEQ
BR

CMP
BEQ
Mov
MOV
BNE
BR

Restart a job

CALL

Finished

MOV
MOV
MoV
MOV
MOV
MOV
RETURN

RO
8%
6%
R1, FWSDBN(R4)
2%

Tuesday 17-Jan—-89 14:08 Page 23-1

;Is entire file free?
iBr if yes

i Is he waiting for block we are freeinag?
i Br if yes

FWSWLK+2{(R4), RS ;Get par mapping for next wait block

FWSWLK(R4): R4
5%
4%

KEbiRY

(SP)+, GHAPARD
(SP)+, RD
(SP)+, R4
{SP)+, R23
(8P)+, R2
(SP)+. R1

iGet pointer to next wait block
;Br if more wait blocks to check
sNo waiting jobs to restart

iRestart this waiting job
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i Get number of job to rTestart

RESTRT —— Restart a job that is waiting for a lock

R1, —(SP)
R2, —(5F)
EHKPARS, — (5P}

RS
FWSEUN(R4). R}

o e S s G2t S4 vhons oo b B o 0% s S R S S e S6ve0 RS Mo Srven Teben Seree SV S e eSS4t Sueh SHIRS Hbme HORMS S Seven S Svomr b Sabht S Sbbee Sate St Sy S St e e oo bbb St v Soak s Sboc e S St Subt e e S0k e e S S FSY P

Restart a job that is waiting for a locked block.

R4,R% = Pointer to wait block for job being restarted.

;Map to the wait block
iGet # of job to restart

i Place job in high—-priority execution state

@HQHIPRI

;Place Jjob in high-prio state

; 1f the job we are restarting has the same execution state as the

; currently executing job.

requeue the currently executing job

; te the tail of the execution queue in order to give the restarted
; Jjob an opportunity to get the block we released before our

@#CORUSR., R2
LSTATE(R2), RO
RO, LSTATE(R1)
9%

iGet # of currently running job
; Get our execution state

i Same as job we restarted?

iBr if not

LPRI(R2),LPRI{R1); Same execution priority too?

9%
R2: R1
BHENQTL

(SP)+, @RKPARD
(8P)+, R2
{(8P)+, R1

RESTRT -— Restart a job that is waiting for a lock

i .8BTTL
2 ;

3 i

4 i

5] ; Inputs:

é ;

7 i

8 003614 010146 RESTRT: MOV
? 003616 010246 MOV
10 003620 013744 0000006 MOy
11 ;

i2

13 ;

14 Q03624 MAPTO
15 003630 116401 0000008 MOVE
16 ;

17

18 ;

19 003634 004737 0000006 CALL
20 ;
21
22
23
24
29 ; Job relocks it
26 ;
27 003640 113702 0000006 MOVEB
28 003&44 016200 0000006 MOy
29 003650 020061 0000006 CMP
30 003654 001007 BNE
31 003656 126241 0000006 0000006 CMPB
32 003664 001003 BNE
33 003666 010201 MOV
34 003670 004737 0000006 CALL
35 i

36 ; Finished
37 H

38 003674 012637 0O00000C F%: MOV
39 003700 012602 MOV
40 003702 012601 MoV
41 003704 000207 RETURN

iBr if not
;Get our job index number
; Requeue our job at tail of execution list
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CLBCDB —— Close a CDB
i .8BTTL  CLSCDB —~- {lose a CDB
2 § e e i o e et e o e s s S o S S S s e S e e S S S O e e o o -+ oo o e s S S i S oo e - e s o st S vt 242t tne e S 200 et e s tn S S o e St
3 ; CLSCDB is called to close a CDB.
4 3 All locked hlaocks are €freed, the CDB is freed. and the FDR is alesn
5 ; freed if this is the last CDB associated with it
) ;
7 ; Inputs:
a8 R4.R5 = Pointer to CDB being closed.
9 H
10 003706 010144 CLBCDB: MOV Ri, ~{8F)
11 003710 010246 MoV R2, -(8P)
12 003712 010344 MOV R3, —(SP)
13 003714 013744 CO0000G MOV CHRPARD, —1HF)
i4 ;
15 H Unlaock all blocks for this channel
16 ;
17 003720 Q04767 177334 CALL CHNULK ;Unlock all blocks assoc with the CDB
i8 i
19 i Remove CDB from CDB list for this job
20 ;
21 003724 MAPTO RS i Map to CDB being released
22 003730 016400 0000006 MOV FCECLK(R4), RO iGet pointer to following CDB
23 003734 016401 000002¢ MOV FCHECILK+2{R4), R
24 003740 012702 000000C MOV #ICDB-FCHCLK, R ; Get fake pointer to JCDB, make like CDB
25 003744 026204 000000 1%: cMp FCHECLK(RZ), R4 ;Are we the next CDB on the list?
26 003750 001003 BNE 3% i Br if not
27 003752 026205 0000026 CMP FCECLK+2(RI), RE
28 003756 001407 BEQ 4% iBr if yes
29 003760 0146203 0000026 3% MoV FCHCLK+2{(R2),R3 iGet pointer to next CDB for job
30 003764 016202 0000006 MoV FCHCLK(R2), R2
31 003770 MAPTO R3 iMap to the next CDB
32 003774 000763 BR 1% i Continue searching
33 003776 010062 0000006 4% MoV RO, FCHCLK(RZ) ;iRelink chain around us
34 004002 010162 0000026 MOV R1. FCHCLK+2(R)
a5 ;
34 ; Return CDB to free list
a7 i
38 0040064 MAPTO RS ;Map to CDB being freed
39 004012 016764 1740446 000000€ MOV FCFREE, FC$CLK{(R4); Add CDB to free list
40 004020 016764 174042 000002¢ Moy FCFREE+2, FC$CLK+2({R4)
41 004026 010467 174032 MOV R4, FCFREE iPut element at head of free list
42 004032 010567 174030 MoV RS, FCFREE+R2
43 004034 005237 0000006 INC @HNUMCDEB ; One more free CDB
44 ;
45 3 HKemove CDB from list of CDH’s for file
44 i
47 004042 016400 000000G MoV FCSFLK(R4), RO ;Get pointer to following CDB for file
48 004046 016401 0000026 MOV FCHFLK+2(R4), R}
49 Q04052 016402 0000006 MOV FC$FDB(R4), R2 ;Get pointer to FDB
50 004056 016403 0000028 MOV FCHEFDB+2(R4), R
51 004062 001443 BEQ 20% ;Br if no FDB set up
52 00404644 010246 MOV R2, —{(8P) ; Bave the FDB pointer
53 0040646 010344 MY R3: - (8P
54 004070 062702 000000C ADD #FF$CDB~FCHFLK, R2 ;i Fake pointer so FDB looks like a CDB
55 004074 5% MAPTO R3 ;i Map to the next CDB {or FDB if 1st time)
56 004100 026204 0000006 CMP FCEFLK(RZ), R4 i Are we next CDB on list™
57 004104 001003 BNE b iBr if not
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CLSCDB -- Close a CDB

58
59
60
61
62
63
64
65
66
&7
68
69
70
71
72
73
74
75
76
77
78
79
80
81
g2
83
84
85
86
87
88
89
90
91

004106
004112
004114
004120
004124
004126
004132

004136
004140
004142
004146
004150

004154
004160
004164

0041466

004172
004176
004200
004202
004204

026205
001405
016203
016202
000763
010062
010162

012603
012602
005737
001402
004747

Q05742
00100

004767

012637
012603
012602
012601
000207

0000026

0000026
0000006

0000006
0000026

0000006

000014

0000006

CHMP FCHFLK+2{(R2), RY
BEQ 7% iBr if yes

&% MOV FCHFLK+2(R2),R3 ;Get pointer to next CDB
MOV FCHFLK(R2)., R2
BR o% ;Continue searching

7%: Mov RO, FCHEFLRK(RZ) ;iRelink chain around us
MOy R1, FCHFLK+2{(R2)

i Release all data cache descriptors associated with this file

MOV {(SP)+,R3 ;Get back pointer to the FDB

MOV {SP)+, R2

87 EFNUMDCD pATEe we doing datae caching?

BEQ 8% ;Br if not

call. CLSDCD ;Release data cache entries for file

See if there are any CDB's left associated with this file.

[y BRI
k-4

MAPTO R3 ;Map to the FDB
T8T FF€CDB(R2Z) iAre there any CDB’s left assoc with file?
BNE 20% iBr if yes

We just released the last CDB associated with this file
Free the FDB.

e M e s

Cab b FREFDB iFree the FDB

; Finiched

i

20%: MOV (8P )+, @HAPARD
MoV (SP)+,R3
MOV (EP)+,; R
MOV (8P)+,R1
RETURN
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TSLOCK

Shared

FREFDB -— Free

[y
RO ON>UO MU~

[
9]

14

004206
004210
po4212

004214

004220
004224
004230
004234
004242
004246
004252
004254
004260
00426
004266
004272
004276
004300
004304

004310
004314
004322
004330
004334

004340
004344
004346
004350
004352

file access cont MACRO VO3. 05 Tuesday 17-Jan-89 14:08 Page 26

a FDB

010146
010244
010344

013746

016200
016201

162704
026402
001003
026403
001407
016405
0146404

000763
010044
010164

016762
0146762
010267
010367

012637
012603
012602
012601
000207

0000006

000000¢&
0000026

0000006
0000006
000002¢

0000026
000000L

000000€
0000026

173534
173530
173520
173516

0000006

0000006
0000026

. 8BTTL FREFDB -- Free a FDB

3 S S Sinen Souse teaen (oo Soe ot Sotmn P Sodtn ot Tk doutn Somde HOOS USSR Y900 ST s e sy Pevis Hirw bees Subts Bt Bmdes SPON Tetad SH0% M SAme SR S e S4Se e SN KPR PR SPas Seumn Sore FOU4 SV e LA S4SVO et SR S 54008 S04 SuFRY brate Furem Smses Srts sebee et —— v v v

i Release a File Descriptor Block (FDB).

; Inputs:
R2:R3 = Pointer to FDB being freed.

FREFDB: MOV R1,-(5P)

MOV R2, —(5P)
MOV R3. —(BP)
MOV @H#KPARS., — (5F)

i Reilease the FDB

MAPTO R3 iMap to the FDB
MoV FFEFLK{R2), RO iGet pointer to FDB that follows one freed
MOV FFEFLK+2(R2), R1
. ADDR #FFHEAD: R4 iConstruct fake pointer to FFHEAD that makes
suUB #FF$FLK, R4 i FFHEAD look like link within a FDB
1% CMP FF$FLLK{(R4), k2 ;Are we the next FDB in list?
BNE 3% i Br if not
CMP FFEFLK+2(R4), R
BEQ 6% iBr if yes
3%: MOV FFSFLRK+2(R4), RS ; Get pointer to next FDB in list
MoV FFEFLK{RSG) . K4
MAPTO RS iMap to the next FDR
BR is ;Continue search
b%: Moy RO, FF$FLK{R4) iRelink list around us
MOV R1, FFeFLK+2{(R4)

Return the FDB to the #free list

FJ e twe %
i

MAPTO R3 iMap to FDB being freed
MOV FFFREE, FF$FLLK{(R2):; Put us on free list
MOV FFFREE+2, FF$FLK+2(R&)
MOV R&. FFFREE
MoV R3, FFFREE+2
; Finished
MOV (SP)+, @HKPARDS
MOV (SP)+,R3
MOV {(SP)+, R
MOV {8P)+,R1
RETURN
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-,

FNDCDB -— Locate a CDB for a channel

1 SBTTL FNDCDB - l.ocate a CDB for a channel

2 S e e e e e e e St kot G S e S S St o S e ot 7 e S S o e e b e it O i 1l s st i, S o S S, e e e T S e St . Bt S S S S S st S
3 ;3 FNDCDB is called to try to find an active CDB block for the current
4 ; user and channel.

S5 ;

[ ; Outputs:

7 ; C~flag set == Could not find CDB for channel.

8 3 C—flag cleared == Found CDB for channel.

9 i R4, R5 = Pointer to CDB found.

10 H

11 004354 013744 0000006 FNDCDB: MOV @HKPARS, —(5M)

i2 i

I H Get pointer to first CDB fur job and see if job has any CDDB’'s
14 i

15 004360 013704 0000006 MOV @#JCDB, R4 iGet pointer to 1st CDB for this job
16 004364 001422 BEQ 7% iBr if there are none

17 0043646 013705 0000026 MOV @H#JCDB+2: RS iGet par mapping for 1st CDB

18 004372 113700 0000006 MOVB @HCHNNUM, RO iGet channel # we are searching for
i9 ;
20 i SBearch CDB chain for job
21 ;
22 004376 i%: MAPTO RS iMap to the next CDH for job
23 004402 1327464 0000006 0Q0O000G BITH #FLESPN, FCHFLG(R4) i 1Is this a suspended CDB?
24 004410 001003 BRE 2% ;Br if suspended
25 004412 1200864 0D00000% CMPD RO, FCHCHN (242 ;Is this the correct CDB7?
26 0044146 001407 BEQ 8% ;Br if yes
27 004420 016405 0000026 2% MoV FC$CLK+2Z{(R4), RS :Get pointer to next CDB for job
28 004424 016404 0000006 Moy FCHCLK(R4), R4
29 004430 00136 BNE 1% il.oop if more CDB’s to check
30 ;
31 ; There is no CDB for this channel
32 i
33 004432 000261 7% SEC ; Signal failure on return

34 004434 000401 BR 9%
35 H

36 i We found a CDB for this channel

37 H

38 004436 000241 8% CLC i8ignal success on return

39 ;

40 H Finished

41 i

42 004440 012637 0000006 FE: MOV (SP )+, @HAPARY

43 004444 Q00207 RETURN
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FNDFDB —— Locate a FDB for a file
1 .8BTTL. FNDFDB -~ lLocate a FDB for a file
2 B et .t i s S o o 1 2 (. ot i e e st
3 3  FNDFDB is called to trg to locate a FDB corresponding teo a particular file.
4 3 The &d-word internal identification for the file is also computed.
S5 ;
6 i Inputs:
7 i CHNADR = Pointer to 5 word channel status block for the channel that
8 i is open to the file
g ;
10 3 Outputs:
11 ; C~flag set ==2> Could not find FDB for file.
i2 ; C—flag cleared == Found FDB for file.
13 ; R, R3 = Fointer to FUDB.
14 H CURFID = 2 word internal file identification.
15 H
16 0044446 010446 FNDFDB: MOV R4, —(5P)
17 004450 013744 0000006 MOV SHKPARD, —(5F)
18 H
19 ;  Build 2-word 1D which uniquely identifies the file
20 ;
21 004454 013700 000000€ MOV @H#CHNADR, RO iPoint to channel status block
22 004460 016003 0000006 MV C. CSW(ROD), R3 ;@et Channel Status Word
23 004464 016004 0000006 MOV C SBLK(RD), R4 iGet file starting block number
24 004470 042703 000000C BiC #CLCEBNMX>, R3 s Get device index number
25 004474 1146002 0000008 MOVEB C. DEVQ{RO), R2 ;Get unit number
26 004500 042702 177770 BIC #CL7>, R2 ;sExtract unit number
27 004504 020337 0000006 CMP R3, @#LDDEVX iIs device a logical disk?
28 004510 001006 BNE 1% iBr if not
29 004512 006302 ASL R2Z iConvert unit number to word table index
30 004514 016203 0000006 MOV LDPDEV(R2).,R3 ;Get real device # and unit #
31 004520 066204 0000006 ADD LDBASE(R2), R4 ;iBias starting block number by base of LD
32 004524 000402 BR 7%
33 004524 000302 1%: SWAB R2 ;Put unit # in vpper byte
34 004530 050203 BIS R2, R3 i Form composite device ID (dev # & unit #)
35 004532 010367 173350 7%6: MOV R3, CURFID i 1st word of file ID (device # and unit #)
36 0049536 010467 173346 Moy R4, CURFID+2 i2nd word of file ID (starting block number)
37 ;
38 i Bearch for a FDB which is open to this file
39 H
40 004542 016702 173312 Moy FFHEAD, R2 iGet pointer to 1st active FDB
41 0045446 001421 BEQ 2% ;Br if there are no active FDB'’s
42 004550 016703 173306 Moy FFHEAD+2, R3 iGet par mapping
43 004554 4% MAPTO R3 i Map to the FDB
44 004560 0262467 0000006 173320 CMP FF$FID(R2), CURFID ; Compare 1st word of file ID
45 004566 001004 BNE 3% ;Br if not this file
44 004570 026267 000002¢ 173312 CMP FF$FID+2{(R2), CURFID+2 ;Compare 2nd word of file ID
47 004576 001407 BEQ 1=%: ;i Br if found FDB for file
48 004600 016203 0000026 3% MOy FFSFLK+2{(R2),R3 ;Get pointer to next FDB
49 004604 016202 0000006 MOV FF$FLK(R2), R2
90 004610 001361 BNE 4% iLoop if more FDB’s to check
21 ;
o2 H Cannot find a FDB for this file
93 H
54 0044612 000261 pes: % SEC ;i 8ignal failure on return
55 004614 000401 BR 9%
56 i

97 i Found FDB for this file
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TSLOCK Shared file access cont MACRO V0O35. 05 Tuesday

FNDFDB —— Locate a FDB for a file

b2
59 004616 000241
&0
61
6
63 004620 012637
64 004624 012604
65 004626 000207

0000006

CLC
Finished
MoV

MOV
RETURN

17-Jan—-89 1408

(SP)+, @HKPARD
(SP)+, R4

Page 28-1

i 8ignal success on return

.8
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SFWRIT —— Monitor writes to shared files
i SBTTL SFWRIT -~ Monitor writes to shared files
2 e e ottt o e e R s s e - —
3 i SFWRIT is5 called each time a . WRITE EMT is executed to see if the
4 i write is being directed to & shared file.
5 H I+ the file is shared, the following things are done:
& 3 1. A flag is set in the CDB’s for all other users indicating the
7 H file has been modified.
a ;
4 H Inputs:
10 ; CHNNUM = Number of I/0 channel
11 ; EMTBLK+2 = File block number
12 H EMTBLK+4 = Base address of user’s buffer
i3 ; EMiBLA+6 = Number of words being written
14 i
15 0044630 010246 SFWRIT: MOV R2, —{(8P)
16 004632 010346 MoV R3: -(8P)
17 004634 010446 MOy R4, -{(8P)
18 0044636 010346 MOV RS, —{&5P)
19 0044640 013744 0000006 MOV @HKPARS, —(5H)
20 i
21 i  Bee if channel is opened to a shared file
22 i
23 0044644 004747 177504 call. FNDCDR iSee if channel is opened to a shared file
24 004650 103444 BCS 9% i Br if not
-~y
26 H this is a write to a shared file.
=27 H Set file-modified flag in CDB’s for all other jobs using this file.
28 ; {R4,R5 = Pointer to CDR)
=29 H
30 Q04652 MAPTO RS iMap to the CDB
31 0044656 0146402 000000CG MoV FC#FDB{(R4).,R2 ; 8et pointer to the FDB
32 004662 MAPTO FCHFDB+2<(R4) iMap to the FDB
33 004470 016203 0000026 MOV FF$CDB+2{(R2),R3 ;Get pointer to ist CDB for the file
34 004674 016202 0000006 MOV FF$CDB(R2),R2
35 004700 3% MAPTO R3 iMap to the CDB
36 004704 020204 CHMP R2, R4 ; Is the same CDB that is doing the write?
37 004706 001002 BNE 1% i Br if not
38 004710 020305 CMP R3, RS
39 004712 001403 BEQ =% iBr if yes
40 004714 152762 0000006 0000Q00¢ 1% BISB HFLSACT, FCHFLG(R2); Set flag saying file has been modified
41 004722 016203 0000026 2%: MOV FCHFLK+2(R2),R3 ;i Get pointer to next CDB
42 004724 016202 0000006 MOV FCHFLK(R2), R2
43 004732 001362 BNE 3% iBr if there is another CDB
44 ;
45 i See if we need to check for updating the shared-file data cache
46 i
47 004734 Q005737 0000006 T8T @HNUMDCD ;Are we doing data caching?
48 004740 001410 BEQ 4 s Br if not
49 004742 MAPTO RS iMap to the DB
50 004746 016402 00000086 MOV FCHFDB{(R4),R2 i Get pointer to FDB
51 004752 016403 0000026 MOV FCHFDB+2(R4), R3
52 004756 004767 000532 CALL DCWRT ;Check for update to data cache
53 H
94 i Finished
59 H
54 004762 012637 00000006 9% MOV (SP )+, CHHPARDS
57 004764 (012605 MOV {(SP)+, RS
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SFWRIT —-— Monitor writes to shared files
58 004770 012604
59 004772 012603
&0 004774 Q12602
&1 004776 000207

MoV {SP)+, R4
MOV (8P)+,R3
MOV (SP)+, R
RETURN
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Caching Routines %

## Data

ANV BRWUNY -

a8

005000

QLUOLUY
005002
005004
005004
005010
005012

005016
005022

005024
005030
005034

0035040
005046
005054

005062
005066
005070
005074
005100

010244
010344
0104446
010546
0137464

004767
103447

016402
016403

013767
0137&7
013767

005237
00100
0047467
004767
103420

0000006

177332

0000006
0000026

0000026
000004G
0000066

0000006

001510
000540

173032
173026
173022

. 8SBTTL #+# Data Caching Routines ##%

Note: The code related to shared file data caching is not loaded
unless data caching is wanted.

T

-

CCBASG: ;i Btart of data caching code

.8BTTL DCRD!I =—=- Try to read data from cache

i e e v treee s o e coom thcee Ao Goak memn ookt soens Seves Soves S0mte oot Pt e Sem FeuRe SPBMS erme Sebia v a-sve Saebe ST S BVALS Emear Goups Seamt Seves Fhewe SSeSe SHSSC Sdima S0ies Sedet dotes Sasie Guem GPRN SRebe SO SEeeS SHIAD U800 e SwiRe eSS Va0 ISR e e St Fote Savmn VoS S Sewse S o Saren Seeen Seern et aseme Sote Framt

; CRD1 is called from the .READ routine to attempt to obtain

;3 the data needed by the read from the data cache.

; I+ the desired datas is in the data cache, it is transferred to the
; vser’'s buffer.

Inputs:
CHNMNUM = # of I/0 channel

; EMTBLK+2 = File block # where transfer starts
; EMTBLK+4 = Base address of user’s buffer
i EMTBLK+é = Number of words to be transferred
i Outputs
H C~flag cleared if data was found in cache
DCRDI: MOV Ril,=(HH)

MOV R&:, - (5P)

MoV R3:, —{(&5P)

MOV R4, -(8P)

MOV RS, -{8P)

MOV CHKPARD, —(5F)

3 8Bee if this channel is opened to a shared file

CALL FNDCDB ; Bearch for CDB for this channel
BCS 9% iBr if this channel not opened to shared

This channel is opened to a shared file.
Get pointer to FDB for the file.

e Wi e e

MAPTO RS iMap to the CDB
MOV FCEFDB(R4), Rz iGet pointer to the FDB
MOV FC$FDB+2(R4), R3

H Set up information about the transfer

MOV CHEMTBLK+2, CBI.OCK; Get base block number
MOV GHEMTBLK+4, CBUF ;Get base address of user’‘s buffer
MoV CHEMTBLK+&, CWORDS; Get # words to transfer

; Try to find data block in the cache

1%: INC @#DCTRD ; Inc total # reads from shared files
BNE 4% iBr if did not overflow
CAalL CLRST iReset cache statistics

4% CaLL FNDDCD ;8ee if block is in cache
BCS 9% ;Br if block is not in cache

; Found data block in cache —— Move data to user’s buffer

file

r L
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-~ Try to read data from cache

DCRD1

58
29
&0
61
62
63
64
63
bb
a7
68
&9
70
71
72
73
74
75
76
77
78
7%
80
81
82
83
84
85

005102
0051064

005112

005116

005122
0051730

W WF Wl e el Y

005136

005140

005142
005146
003150
005152
Q05154
005154
005160

005237
004767

0047467

005267
0627647

5 o A g o 304

003351

000241

12637
012605

v AN
(Y = w W L]

0126071
012602
012601
000207

000000¢&
001304

001172

172756

001000
000400

(NAVAR A, AV

slololelolele)

172752
172744

o e

-

INC
Call

@#DCCRD i Inc # reads satisfied by cache data
DCMVTY iMove data to user’s huffer

Increment use count for cache entry

CALL

DCINCU s Increment use count for cache entry

See if we need more data

INC
ADD

ot in
PeAv 2 =)

BGT

CBL.OCK i Increment file block number

#512. , CBUF ; Advance buffer address

25&. , CWORDS i Dec words left to be transferved
1% iBr if more needed

Successful completion

CL.C
Finished

MOV
MOV
MOV
M/
MOV
MOV
RETURN

; Bay read was satisfied from cache

(SF )+, @HKPARD
(SP)+, RS
(SP )+, R4
(SP)+, R
{SP)+, R2
(SP)+, R1



TSLOCK Shared file access cont MACRO VO35 05 Tuesday 17-Jan-89 14:08 Page 31
-— Update cache following read

DCRD2

OO NDTU PN~

2

P

Pt et et ek b et i fest e
CUOUNDTU S WA -

B

R P
NG

23
24
25
26
27
28
29
30
31
32
33
34
35
36
a7
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
54
57

005162
005164
005166
005170
005172
005174

005200
005204

005206
005212
005220

005222

005226
Q05234
005242
005250
005254
005260

005264
005272
005274
005300

005302
005306

010144
010246
010344
0104446
010544

013746

004767
103533

132764
001125

004737

0137467
013767
0137&7

016402
016403

026727
103453
004767
103037

004767
103445

0000006

177150

00000046

0000006

0000026
000004¢
0000066

0000006
0000026

172614

000340

0004644

0000006

172644
1724640
172634

000400

.8BTTL DCRD2 —- Update cache following read

3 e oo somes oo Satee o St e Soten PO Soetn Seaeh S Mmatt Sormt SAaie Soven e $O4RS Goven Bbmw SO SPOER Sasen e bades Srase Moo SOASS SR eSS e Sveo: Fmere SH0S dmsde v Pame Sease Mmme e Sence Sebes AR UM RESE HOE: SHASY SSMMS Shmtn Sutmt e Sebas Saene Soete et Semn SaSet SHesh Sreas St Sesis Sesen $S4SS meeis S S90S Sadem Menin e S S St e

DCRDZ is called following & .READ operation to see if the data
Just read should he placed in the data cache.

; Inputs:
i CHNMNUM = # of I/0 channel
H EMTBLK+2 = File block number
; EMTBLK+4 = Base address of user’s buffer
; MTBLK+S = Number of words transferved
DCRDZ: MOV R1, —(SP)
MOV R2, —(5F)
MoV R3, —(SP)
MOV R4, —(5P)
Moy RS, —(8P)
MOV SHKPARS, —{(HBF)
H See if this channel is opened to a shared file
CAaLL FNDCDB i Search for CDB for this channel
BCS 9% iBr if channel not open to shared €ile
i S5ee 1f data caching 1s being suppressed on this channel
MAPTO RS ;Map to the CDB
BITB #FLSNDC, FC4FLG{(R4); Is data caching being suppressed?
BNE 9% iBr if yes
i We are doing data caching for this file
5 Wait for .READ operation to finish.
CALL HIOWATIT ;Wait for .READ to finish
3 Bet up data about the transfer
mMov EHEMTBLK+2, CBLOCK:; File block number
MOV GHEMTBLK+4, CBUF ; Buffer address
Moy EHEMTBLK+6, CWORDS: Number of words read
MAPTO RS ;Map to the CDB
MOV FCSFDB(R4), R2 ;6et pointer to FDB for file
MOV FCHFDB+2{R4), R3
; See i1f data block is currently in cache
3%: CMP CWORDS, #2564, ;Are there at least 256 words left?
BLO 2% i Br if not — Don’t have a block left
CAILL FNDDCD i See if this block is in the cache
BCC 1% ;Br if yes —— Don’t need to put it there
; This data block is not currently in the cache —— Put it there
CALL MEWDCD ;Get a new data cache descriptor block
BCS 2% ;Br if no free cache descriptor blocks

Initialire a new data cache descriptor block (pointer in R4,R5)

-y,
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DCRD2

58
59
&0
61
62
63
64
65
&b
&7
68
&9
70
71
72
73
74
75
76
77
78
79
80
81
g2
83
84
85
86
87
88
89
90
91
92
93
94
95
94
97
98
99

100

101

102

103

104

-— Update cache following read

005310
005314
005320
005324
005330
005334
005340
005344
005350
005354
005360
005366

005374

005400
005404
005412
005420

Q05422
005426
005432
005434
005440
005444
005452
005454
005462
005466
005472

005474
005500
005502
005504
005506
005510
005512

016200
016201
010442
010562

010044
010164

010264

010364
016764
012764

004767

0052467
062767
162767

003321

016204
016205
001414

026427
001010
012764
016405
016404
001362

012637
0126005
012604
0124603
012602
012601
Q00207

000000¢
0000026
0000006
0000026

0000006
0000026
0000006
0000026
172514
177777

001114

172474
001000
000400

0000006
0000026
0000006
000004

0000026
0000006

00000086

0000006
Q000006

172470
1728464

Y77777

0000006

MAPTO
MOV
MOV
MOV
MOy
MAPTO
MOV
MoV
MoV
Moy
Moy
MOV

R3
FF$DCD{(R2), RO
FFEDCD+2{RA2), R1
R4, FF$DCD(R&)
RS, FF$DCD+2{R2)
RS

RO, DCSLNK(R4)
R1, DCSLNK+2(R4)
R2, DCSFDB(R4)
R3, DC$FDB+2(R4)
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i Map to the FDB
iGet pointer to 1st DCD for file

;8et us as the 1st DCD for file

iMap to the new DCD
;Add us to chain for this FDB

iMake DCD point to FDB

CBLOCK, DCH4BLK(R4); Remember the file block number

#-1, DCSUBSE(R4)

i Temporarily set use count very high

3 Move data from user’s buffer to cache

CALL

+

H See if there

-

1%: INC
ADD
SUB
BGT

2% MAPTO
MOV
MOV
BEQ

4% MAPTO
CMP
BNE
MOV
MoV
MOV
BNE

H Finished

PE: MoV
MOV
MOV
Mav
MOV
MOV
RETURN

Reset use cou

DCMVTC
is more data to

CBLOCK
#512. , CBUF
#2056 . CWORDS
3%

nters for cache

R3
FFEDCD(R2), R4
FF$DCD+2(R2), RO
9%

RS
DCSUSE(R4), #—1
4

#4, DCSUSE(R4)
DCHLNK+2(R4), RS
DC$LNK{(R4), R4
4%

(GP )+, @RHRPARS
{GP)+, RG
(5P )+, R4
{SP)+,R3
{(G5P)+, RZ
{(8P)+, R1

iMove data to cache
be moved to cache

;Advance file block number

i Advance buffer address

i Reduce # words left to transfer
;Br if more data remaining

blocks just added

iMap to the FDRB
; Get pointer to 1st DCD for file

;i Br if not DCD’s for file

iMap to the DCD

;Is this one that we just added?
iBr if not

;i 8et initial use count

;iChain to next DCD

iBr if more DCD’s to check

”~
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DCWRT

TR 000N U &N

T SRS

PRy
&0

o

#

[
O

p) 0
- 0O

v

e

i

)
W

£ P2
[

A}

o~

I

N Ry
11 I

N]

0

n.

ww
= O

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51

—— Check for writes to shared file data cache

. SBTTL

i DCWRT is cal

i It checks tn

; shared file

; Inputs:

i RZ,R3 = Poi

; CHMNUM = Nu

i EMTRLK+Z2 =

3 EMTBLK+4 =

3 EMTBLK+6 =
Q05514 010444 DCWRT: MOV
Q055146 Q105445 MOy

i Set up infor
005520 0137467 000002C 172302 MoV
005526 013767 000004G 172346 MOV
005534 013767 0000066 172342 MOV

: Spr 1i+f data
005542 Q0S2237  CO000L0 &HE . INC
005544 Q01002 BNE
005550 004767 001030 Cabl
005554 0047&7 000060 T CALL.
005560 103413 BCS

; Block is in
Q05562 005237 00000046 INC
0055&6& 026727 172312 Q00400 CMP
Q05574 103003 BHIS
Q05576 004767 000222 CALL
0056402 Q00402 BR
Q054804 004767 000704 4% CAall.

; See if there
0054610 Q052467 1722464 5% INC
005414 062767 001000 172260 ADD
005622 14627467 000400 172254 suB
005630 003344 BET

5 Finished
005632 012600 MOV
005634 012604 MOV
005436 000207 RETURN

DCWRT ~—— Check for writes to shared file data cache

et 14008 e Soabt b oo e 40008 R0 RS ShevS S et SES) TS G4 SYRG SR Seetd PR Sewm et SHom oS Sow Sem Jasre SRS SSAEY Sha S S Saibe Soure SO SHrt S Mo et sorme et

.WRITE operation is done toc a shared file.
in the

led each time a
ape

data cache.

to FDB for file being written to.
of 1/0 channel.

File block number

Base address of user ‘s buffer

Number of words being written

nter
mber

R4, —{&P)
RS —(8P}

mation about the transfer

SHEMTBLRK+2, CBLOCK: Block number
GHEMTBLK+4, CBUF ; Buffer address

BHEMTBLK+4, CWORDS: Number of words being written

hlock de¢ div rache now

SHDCTIWR s Inc total # writes to shared files

7% s Br if count did not overflow

CLRST ; Reset statistics

FINDDCD ; I this block in the cache now?

5% s Br if not

cache —— Update it

@HDCCWR i Inc # writes that update cache
CWORDS, #2256, iDo we have a full block of data?

4% iBr if yes

RELDCD i Remove the cache entry if short write
S

DCMVTC i Move data from user’‘s buffer to cache

are more blocks to update

CBL.OCK s Increment block number
#9512, . CBUF i Advance buffer address
#2596, » CWORDS ; Reduce # words left
6% iBr if some data left

{SP)+., R4
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FNDDCD == Try to find date cache de

1

P

3

4

S5

6

7

8

9

10

11

12

13

14 005640 013746 0000006
15

i6

17

18 005644

19 005650 016204 0000006
20 005654 001416
21 005656 016205 000002¢G
22 0095662 016700 172212
23
24
2
26 005666
27 005672 020064 0000006
28 005674 001407
29 005700 016405 000002G
30 005704 016404 0000006
31 005710 001346
32
33
34
35 005712 000261
36 005714 000401
37

38

39
40 0057146 000241
41
42

43
44 Q005720 012637 0000006
45 005724 000207

ek e
Wl

iptor

FNDDCD: MOV

1

FJ . e e
o

IR IR
L

‘0 e e e

%

for data block

FNDDCD is called to try to find a dats cache descrlptor for a disk
data block that is being held bu the shared file data cache.

Inputs:

R&, R3 = Pointer to FDB for shared file.

CBLOCK = Block number

Gutputs:

C—flag cleared if block is currently in cache.

R4,R5 = Pointer to data cache descriptor block for entry if found.

@HKPARD, —(5F)

Get pointer to 1st DCD for this file

MAPTO R3 iMap to the FDB

MOV FF$DCD{(R2}). R4 iBGet pointer to 1st DCD for file
BEQ 2% iBr if file has no DCD's

MO FF$DCD+2(R2), RS

MOV CBLOCK, RO iGet file block number

Search for DCD for block of interest
MAPTO RS
CMP RO, DC$BLK(R4)

iMap to the DCD
iITs this DCD for the right block?

BEQ 3% iBr 1f yes

MOV DCSLNK+2{R4),R5 ;Get pointer to next DCD

MOV DCELNK(R4), R4

BNE 1% ;iBr if more DCD’s for this file

Could not find data cache entry for this block

SEC
BR 9%

;8ignal failure on return

Found data cache entry for block

cLe ; Bignal success on return

Finished

MOV
RETURN

(SP )+, @HKPARDS
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CILLSDCD ~— Release all data cache entries for a file
i .SBTTL CLSDCD —— Release all data cache entries for a file
3 i CLSDECD is called to release all data cache entries associated with
4 H a shared file
5 i
6 ; Inputs:
7 H R2:R3 = Pointer to FDB for the file
a8 H
2 005726 0104446 CLEDCD: MOV R4, -(8P)
10 005730 Q10544 MoV RS, —(3P)
11 005732 0137446 0000006G MoV GHKPARS, —~(HP)
12 ;
i3 3 Reiease all data cache blocks associated with the file
14 ;
15 005736 MAPTO R3 iMap to the FDB
16 005742 016204 0000006 MoV FF$DCD(RZ) . R4 ;iPoint to 1st DCD
17 005746 016205 0000028 MOV FF$DCD+2(R2), RE
18 Q05752 001417 BEQ o% iBr if no data cache descriptors for file
19 005754 005062 0000006 CLR FF$DCD(R2) ;i Bay FDB has no associated cache descriptors
20 005760 005062 0000026 CLR FFEDCD+2{(Ra)
21 005764 4% MAPTO RS ;Map to data cache descriptor
22 009770 005064  000000G CLR DC$FDB(R4) iSay data cache descriptor is free
23 005774 005064 000002¢ CL.R DCEFDR+2(R4)
24 006000 016405 0000026 MOV DCSLNK+2{H4), RY ; Get pointer to next DCD
25 005004 (186404 0Q00000C Moy DCHLNKI{R3), R4
26 006010 001360 BNE 4% ;Br if more DCD’‘s to free
27 ;
=28 3 Finished
29 H
30 006012 012637 0000006 5% MoV {SP )+, GHKPARS
31 004016 0126005 MOV (SP)Y+, RS
32 006020 012604 MOy {SP)+, R4

33 006022 000207 RETURN
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RELDCD -- Release a data cache entry

1 SBTTL ELDCD ~— Release a data cache entrg

2 BT e e e e et o s o s s e S T 104 S e St S e S S e e o ol G o L 0 Lt i L L b i S 10 it bt A e s it 8 St e S s . S e e S e
3 i RELDCD is called to release (deallocate) a data cache entry and
4 i mark it as free.

5 ;

& ; Inputs:

7 H R4,R5 = Pointer to DCD to be released.

8 ;

? 006024 (10144 RELDCD: MOV R1, —(SP)

10 0060246 010246 MOy R2, -(SP)

11 0046030 010346 MOV R3, —~(5P)

12 006032 0137486 0000000 MOV GHKPARS, — (5P

E e ] .

4 vd 4

14 H Unlink DCD from linked list associated with shared file
i9 i

16 006036 MAPTO RS iMap to the DCD

17 006042 016400 0000006 MoV DCHLNK{(R4) ., RO ;Get pointer to DCD that follows our one
18 005046 016401 0000026 MOV DCELNK+2{R4), R1

19 006052 016402 0000006 MOV DC$FDB{(R4), R2 ;Get pointer to FDB
20 0056056 016403 0000026 MOV DCEFDB+2(R4), R3
21 006062 0035064 0000006 CLR DCSFDB(R4) iMark the DCD as free
22 006066 0035064 0000026 CLR DCEFDR+2(R4)
23 006072 0462702 0000000 ADD #FFSDCD~-DCHLNK. R2 ; Fake pointer to link cell
24 00807 1% MAPTO R3 iMap to the next DCD (or FDB if 1st time)
25 006102 02&204 0000002 oHpP DCELNK(RZ), R4 ifAre we next DCD on 1ist?
26 0061046 001003 BNE 3% iBr if not
27 006110 026205 0000026 CMP DCSLNK+2¢(R2), RS
28 006114 001405 BEQ 2% ;Br if yes
29 0081146 016203 0000026 3% MOV DCHLNK+2{R2),R3 ;: Get pointer to next DCD
30 006122 016202 0000006 MOV DCHELNK(R2) ., R2
31 006126 000763 BR 1% iGo check it
32 0046130 010062 0000006 2% MOV RO, DC$SLNK (R2) iRelink chain around us
33 006134 010162 0000026 MoV R1, DCHLNK-+2{R2)
34 i
35 i Finished

36 i
37 006140 012637 0000006 Moy {BP)+, @HAPARD

38 006144 012603 MOV (SP)+,R3
39 0061446 012602 MOV (SP)+, RZ
40 006150 012601 MOV {5P)+, R1

41 006152 000207 RETURN
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NEWDCD —— Locate a free data cache descriptor
1 .8BTTLL NEWDCD —— Locate a free data cache descriptor
2 § e e e e e o e v s s e e s s S S04 e S S e ik Sttt S S . e o -1 e S S B S bun e S et S St e RS e i S} $1 S50 IS G 4nd i S Sonar S Sam S e o St S S700 SRS Pt Sk e 40998 e St S S5 e S s
3 H NEWDCD is called to find a data cache descriptor to be used for a
4 H new cache entry. It finds a free entry or the least used non—free entry.
5 ;
6 H Outputs:
7 ; C~flag set on return if there are no free entries.
a H R4,R5 = Pointer to new entry if one was found
4 3
10 006154 010146 NEWDCD: MOV Ri, —{BP)
11 006156 0102446 MOV Ra&, —(8P)
12 006160 010346 MOV R3, —{SPF)
13 006162 013744 0000006 MOV EHKPFARD, —{HF)
14 ;
15 H Search for a free or least-used data cache descriptor
1é ;
17 00&1é66 013701 0000006 MOV @HNUMDCD, R1 iMax # cache entries we are allowed to use
18 006172 016704 171676 MOV DCDBAS, R4 ;Point to 1lst data cache descriptor
19 006176 016705 171674 MOV DCDBAS+2, RS
20 006202 012700 177777 MoV #-1, RO iInitialize use count
21 006206 16 MAPTO RS iMap to the DCD
22 006212 005764 0000006 T8T DCEFDB (R4} ;1s this cache entry free?
23 Q06216 001425 BEG 4% iBr if yes —— Use this entry
24 Q06220 0286400 0000006 CHMF DCSUBE (R4 ), RO ;i Is this entry less used than anuy found so far
29 0086224 103004 BHIIS 2% iBr if not
26 Q06226 010402 MOV R4, R2 ;i Save pointer to least used entry
27 006230 010503 MoV R5,R3
28 006232 016400 000000¢ MoV DC$USE(R4), RO ; Bave associated use count
29 006236 0164035 0000020 2% MOV DCENXT+2{R4), RS ;Get pointer to next DCD
30 006242 016404 0000006 MOV DCENXT(R4), R4
31 0062446 077121 S0B R1,1% il.oop if we are allowed to use more
32 ;
33 i Finished searching through all cache descriptors.
34 ; Gee if we found one we Can use.
35 i
36 006250 020027 177777 CMP RO, #-1 ;Did we find an available one?
37 006254 001002 BNE 3¢ ;iBr if yes
38 006256 000261 SEC ;8ignal failure on return
39 006260 000405 BR 9%
40 H
41 i We found a cache entry that we can use
42 H
43 006262 010204 3%: MOV R2, R4 iGet pointer to entry to use
44 006264 010305 MOV R3: RS
45 Q062866 0047467 177332 CALL RELDCD iFree the entry
46 006272 000241 4% CLC ;8ignal success on return
47 i
48 ; Finished
49 3
50 006274 012637 0000006 9% MoV (SP )+, @GHKPARYS
51 006300 012603 MOV (5P)+, R3
52 006302 012602 MoV {SP)+, R&
53 006304 012601 MOV (SP)+,R1
54 006306 000207 RETURN
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DCINCU —— Increment use count for date cache entry
1 SBTTL DCINCU ~— Increment use count for data cache entry
3 ;i DCINCU is called to increment the use counter for a data cache entry.
4 H If the total number of increments done for all entires reaches
5 H DCAGE, 811 of the use counts are divided by two.
& i
7 ; Inputs:
a8 H R4,R5% = Pointer to data cache descriptor which is to be incremented.
9 H
10 0046310 010244 DCINCL: MOV R2, —(8P)
11 006312 010346 MOV R3, -{(S8P)
12 006314 01374&6 0Q00000& MOV EHKPARS, —(5P)
L] .
&l Ed
i4 ; HBee if it is time teo divide all use counts
15
16 006320 005237 0000006 INC @H#HDCTOTU i Increment total use count
17 006324 023727 0000006 0000006 CMP GHDCTOTU, #DCABGE ; Is it time to divide all use counts?
18 006332 103417 BLO 2% ; Br if not
19 i
20 i  Divide all use counts by two
21 i
=2 006334 005037 0000006 CLR S#HDCTOTY iReset total use counter
23 006340 016702 171530 MoV DCDBAS, R2 iGet pointer to ist DCD
24 006344 016703 171526 MGV DCDBAS+E, R3
29 006350 1% MAPTO R3 iMap to a DCD
26 006354 006282 0000006 ASR DCHUSE(RZ) iDivide the use count by 2
27 00463460 016203 0000026 MOV DCENXT+2{R2),R3 iBGet pointer to next DCD
28 004364 016202 0000006 MoV DCENXT(R2), R2
29 006370 001347 BNE 1% ;Loop if more to do
30 ;
31 ; Increment use count for specified entry
32 ;
33 006372 2% MAPTO RS iMap to the entry
34 006376 062764 000002 0000006 ADD #2, DCSUSE(R4) i Increment use count
35 i
34 i Finished
37 ;
38 006404 Q12637 0000006 MoV (5P )+, @HKPARD
39 006410 012603 MoV (SP)+, R3
40 006412 012602 MOV (SP)+, R2
41 006414 000207 RETURN
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DCMVYTU —— Move data from cache to user ‘s buffer
1 SBTTL DCMVTU —— Move data from cache to user’s buffer
2 3 e e et i i s e e e o ot e St S St S St G Sk e S e s S S S S T e S S e S e St S S S k. o, e 0 S St S0 S S S S v S s e e
3 H DCMYTU is called to move data from a cache entry to the user’s buffer.
4 H
5 H Inputs:
A ; R4,R5 = Pointer to data cache descriptor
7 i CBUF = Virtual address of user’s data buffer
8 ; CWORDS = Number of words to move
9 ;
10 004416 010246 DCMYTL: MOV R2, -{8P)
11 006420 0103446 MOV R3, -(5P)
12 0046422 0137446 0000006 MoV @HKPARS, —~(GP)
13 ;
14 ; Validate the buffer address
15 3
16 006426 016703 171450 MoV CBUF, R3 ;Get the buffer address
17 006432 010300 MOV R3, RO
18 0048434 004737 0000006 ALl @#VALADKW iValidate it
19 H
20 i Map par 5 to the cache buffer
21 ;
22 006440 MAP T} RS iMap to the DCD
23 005444 MAPTO DCEPAR(R4) i Map par 5 to cache buffer
24 ;
2 ; Move data from cache to user’s buffer
26 i
27 006452 012702 0000006 MOV #VPARDS, R2 iBet virtuval address of cache buffer
28 006456 012700 000400 MOV #256. » RO ;Get max # words we can move
29 006462 026700 1714146 CMP CWORDS, RO i Do we have that much to move?
30 00&6464 103002 BHIS 1% i Br if yes
31 006470 016700 171410 MOV CWORDS, RO iGet # words to move
32 006474 012246 16 MoV (R2)+, —(5P) ; Get word from cache buffer
33 006476 104623 MTPD {R3)+ ;s Move to user’s buffer
34 006500 077003 S0B RO, 1% il.oop if more words to move
35 ;
34 i Finished
37 i
38 0046502 012637 0000000 MOV ({SP )+, @HKPARDS
39 006506 012603 MOV {(SP)+,R3
40 006510 012602 MOV {SP)+, R2

41 006512 000207 RETURN
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DCMVTC —— Move data from user’‘s buffer to cache

.S5BTTL DCMVVTEC —— Move data from user’s buffer to cache

0 rtte e i s oo b S S50 i e Shas S s e S S s S 6 bpe e i vt Sobih S Soeie $ogms S e S TISE SSHD SeeSe S A Semin meene Seten Seem Seren Seere i Soeve Soews Smens St Evate e SR Sease e Sy o Sw G Sted S SE0S 806 RESS CHES G S ke Seoe hivke At e SHome i

DCMVTC is called to move a block of data (256 words) from the user’s
buffer to a cache buffer.

Inputs:
R4,R5 = Pointer to cache descriptor block
CBUF = Virtual address of user’s buffer

0046514 010244 DOMYTC: MOV B2, —(GP)
006516 010346 MOV R3, —(5P)
006520 0137446 0000006 Moy @HKPARS, —(5F)

O T S T Y
ONICPTLPURN=OOERNDUOPWUM -

i Validate the buffer address

006524 0146703 171352 MOV CBUF, R3 iGet user’s buffer address
006530 010300 MOV R3, RO
004532 004737 0000006 Cabl SHVALADW ;Validate it

20 ; Map par 5 to the cache buffer

21 ;

22 006336 MAFTO RS iMap to the DCD

23 006542 MAPT( DCSPAR(R4) iMap to the cache buffer

=4 i

29 i Mowve data from user s buffor to the cache buffer

26 5

27 006550 012702 0000006 MOV H#VPARS, R2 ;Get virtual address of cache buffer
28 006554 012700 000200 MOV #128. , RO iMove 128 double—words

29 006560 106523 1%: MFPD {R3)+ ;Get & word from user’‘s bhuffer

30 00465462 012622 MOV (SP)+, (Ra)+ i Move to cache buffer

31 006564 106523 MFPD (R3)+ i Get another word from user’s buffer
32 006566 012622 MOV (8P)+, (R2) + s Move to cache buffer

33 006570 077005 s08 RO, 1% il.oop if more to move

34 ;

as i Finished

36 i

37 006572 012637 0000006 MOV {SP )+, @BKPARD

38 006576 012603 MQv {(SP)Y+,R3

39 006600 012602 MOV {SP)+, R2

40 006602 000207 RETURN
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CLRET

S
M= D0 0N U D WR -

& ed

14

19

Errors detected:

#¥% Assembler statistics

Work f

Size of work file:
Size of core pool:
ng system:

Operati

Elapsed

~— Reset data ctache statistics

006604
005610
006614
006620

005037
005037
005037
005037

001&246

000001
O

ile reads: O
Work file writes: O

time:

0000006
0000006
0000006
0000006

8510 Words
17920 Words
RT—-11

00: 00: 33. 32
DK: TSLOCK, LP: TSLOCK=DK: TSLOCK/C/N: BYM

i CLRST

H

CLRST:

is called to reset the usage statistics counters that
i accumulate data regarding data caching.

CLR
CLR
CLR
CLR

; Finished

i

; Compute size of code related

DCCBIZ

34 Pages)
{ 70 Pages)

. END

@#DCTRD
@#DCCRD
@#DCTWR
@#DCCWR

. ~DCCHAS

i Total number of reads from shared files
i Number of reads satisfied by cache

i Total number of writes to shared files
iNumber of writes that update cache data

to data caching

;iSize of data caching code

A
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Cross reference table

ACSEI
ACSEU
ACHPI
ACSPU
ACSSI

ACHSEU

ACCBIT
ACCMBK
ALLOC

ALLOCL
C. C8W

C. DEVGQ
C. 8BLK
CBLOCK
CBUF

CHKABT
CHKACC
LCHKLOK
CHNADR
CHNNUM
CHNULK
CLRET
CLSCDB
CLSDCD
CORUSR
COENMX
CS$0PN
CURFID
CWORDS
DCH$SZ
DCEBLK
DC$FDB
DCSLNK

DCENXT
DC$PAR
DC$USE
DCAGE
DCCBAS
DCCRD
DCCSIZ
DCCWR
DCDBAS
DCINCU
DCMVTC
DCMVTU
DCRD1
DCRD2
DCTOTU
DCTRD
DCTWR

16-29
16-29
17-21
17-21%
26-18
3-11#
3-10#
3-9#
3-84#
3-7%
3-6#
3-23#
3-33#
4~29
4-23
1-42
1-42
1-42
3~48#
3-494%
1-38
8-94
19-71
1—-34
1-35
13-17
30-53
1-70
8-98
1-34
1-43
1-43
3-54#
3-50#
1-34
1-30
1-37
1-37
35-25
1-36
1-36
1-37
1-31
J0-6#
1-30
1-23
1-31
3-47#
30-64
31-73
30-60
1-71
1-72
1-31
1-30
1-30

16-29
16—-29
17-21
17-21%
26—-18
3-23
3-24
3-25
3-26
3-27
3-8
17-21
16-29
4-43
439
822
28-25
28-23
30-45%
30444
21-25
17-144
20-14%
H=-r |
10-31
14-29
32-27
g-17
295-72
10-25
28-24
g-az
8-864
30-47+%
467
31-68+%
31-bb6#
31-64%
35-27
4-71%
4824+
31-49%
3717
40-=17
30-59%
40-174%
32-33+#%
J—b54%
37-10%#
32-38
38-104%#
30-244
31-124%
37-146%
30-51+#
32-25%

{CREF V035. 05)

16-29
1629
17-21
26—18
26—-18

3-35
3-37
3-39
3-37
17-21
16-29
459
4-55

2800

3068+
30-67#%

g e R
10-59
19-33
40—-b6#
8-61
34-94#
16-23

8-87
30~-70%

3327
31-67%
31-65#
35-29
4~72%
38-23
31-89

40O~7 %

40-9#
4—-bbd

39-10#

37-17
40~
408

l&-29
16-29
17-21
26-18
26~18

l6-24
2294

8-103

l&-29
16294
17-21
26—-18
26-18

2718
25-17

18-18

21-37

28-36+#
31-46

34-23+#

31-93

35-32+%
4-8%

36—-24

4-79

16-29
16-29#%
17-21
26—18
26-18

b-16#

31-77%
32204

28-44
31~-79+#

35-19
33-29
35-33+#
36~29

36~-28

36-18

16-29
16-294%
17-21
26—-18
26—18#

32—-19+#
324 34

28-44
32-21%

39-20
33--30
36—-30

37-246%

B36H-19

16~-29
17-21
17-21
26—18
26—184#

32-42%
38-16

35-21+®
34-24

37-27

37-34%

37-23

16-29
17-21
17-21
26-18
26—184#

33-22
39-16

32444

35~-22+#
34~-25

16-29
17-21
1721
26—18

38-29

36~22
35-17

1629
17-21
17-21
26-18

38-31

35-18

16-29
17-21
17-214%
26-18

35-23

o



TSLOCK Shared file access cont MACRO v05. 05
Cross reference table (CREF V035. 035)

DCWRT
DOCOPN
DOCULK
DDOPAP
DORLK
DOSFCK
DOTLK
DOULK1
ECO
EC1
EC2

[ a i)

EC3
EC4
EMTBLK

EMTXIT
ENGTL

FCHE$E8
FC$ACC
FCHCHN
FCHCLK

FC$FDB
FCSFLG
FCHFLK

FC$LBN
FC$NLDB
FC$UN

FCFREE
FFe4€5Z
FF$CDB

FF$DCD

FF$FID
FF$FLG
FF$FLK

FF&FWD
FF$NLB
FFFREE
FFHEAD
FLL$ACT
FLSEFL
FL$NDC
FL$SPN
FNDCDB
FNDDCD
FNDFDB
FREFDB
FT$EFL
FWss5Z
FWsDBN

29-52
1-60
1-65
1-59
1-63
1-67
1-64
1-44
2-4#
2-5#
2-6#
2~7#
2-8%
1-34

3220
1-43
1-27
1-43
1-29
1-28
1-29

25-29
1-28

23-50
1-39

23224
1-28

25-48
1-29
1-43
1-29
3-45#
1-36
1-32

20~-26
1-40

34~20%
1-32
1-39
1-32

26-24
1-32
1-39
3-43%
3-44#4
1-29
1-39
1-30
1-29
8-~11

30-54
8-50

25-83
1-39
1-36
1-33

32-144%
8—-6H#
13-6H
7-14%
11-64
15-10#
12-64#
14-o#

8-27
8-39
8-&e
8-104
7-14
32-:1
8-123
24-34

16-31i%
10-31
{4-56%
25-30
8-11i8+#
29-31
F--20%
2723
g-1164+
2554
1-36
19-38
10-29
447 %
4-35
8-111
25-94
31-59
35-23
8-8&4+#
12-34
4--404%
26—25
21-464
19-586
4-33%
8-79
15-20
14-18
16-27
-0
9-13
31-48
10—-14
26—-8%#
12-34
420
21-38%

11-15
1526

F e P T Y

1230
12-36
11-21

11-40

17~-36
10-59+
4-57%
25-33+#
g8-ii19%
29-32
10-27
29404
8-117%
29-96
4-51
19-87#
10-47
4-48%
8-73
g-112
295-77
31-60

8-87#
19-64

441 %
2628+
2168

1984+
4-34+
8-80

15-25

19-85

31-27

1027

11-10

32-28
28-16#

19-64

2341

16-24+%
g-40
295-34+%
ig2~-32
29-50
10-4%
31-27
10-33
2558
14-3%5
19-93
16-23%
8-33

8-113%
29~33
3l-61#

28-44
19-83%
8-70
2629 %

23-31
19-1024%
8-96
8-81%
2940
19-84

10-45
12~10
33144
19-83

23-48

13-12

2725
8-41
25394
i2—-33
29-51
10-60%

10-34
2960
16-20
19-100%
20—34
8-37

8-114+
29-34
31-624#

28-464
23-27#
8-71
26—-344#
203-32
23-26%#
8-68
g8-82%

22-16

10-60
13-10

2356

14-12

30-45

14-44

16-35%
25-80%
19-49
30-40
14-18

1049
25-61
19-41
20-32
8-40%
10-22

31-85

23~61
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30-46

15-31

16-36%
27-07
1950
30--41
15-20

10-50
RPo—&3%
19946
23-21 %
8-414#
10-23

31-86

8-804
=28-48

8-71%
2618

15-14

30-47

25-22
2728
21-20
31-41
1525+

1741
25644
20-37
25-39
10-42

33-19

26-16
28-49

26—34
28-40

18-12

21-37

26~17

26—35
28-42

S27-114%

31-38

25-41%

17-29

3416

26-19

2bh—36%

31-39

25—25

23-24

19-86%

20-44

25-42%

17-30

34-17

26-20

26—-37%

30-33

32-19

2549
22-16

295-47

20-24

34-194#%

26-22



TSLOCK Shared file access cont MACRO v05. 05
Cross rTeference table (CREF V05 05)

FW$SUN
FWsWLK

FWFREE
INICDB
IOWAIT
JCDB
KPARS

L.DBASE
LDDEVX
i_.DPDEV
LAWAIT
LOKCSH
LOKINI
LOKMEM
LPRI
LSTATE
NEWDCD
NL.INES
NUMCDB
NUMDCD
OPNCOM
QHIPRI
QNSPND
RELDCD
RESTRT
SESFWT
SETERR
SFCLS
SFRSST
SF8VET
SFWRIT
TRYLK
TSLOCK

UNLOCK
VAL ADW
VML BLK
VMXSF
VMXSFC
VYNUMDC
VPARS

1-33
1-33
21~-544#
23—-44
3-464
8-46
1-30
1-35
1-43
P-24%
16~17#
19-85+
21-45#
23-554#
26—11
29-30#
3163+
35-12
38-22+#
1-37
i~-41
1-41
11-3%
1-35
1-58
1-37
1-27
1-27
31-53
1-33
1-31
1-35
7-15
1-38
1-38
32-36
23—-43
1-38
1-43
1-68
1-&62
1-41
1-69
11-26
1-23
1-48
14-41
1-31
1-34
1-33
1-33
1-34
1-37

=74
29-15#
12-19
1-54%
1-69
22-19
38-18
4-49
4-36
4-52
4-63
4-15

24-105
427+

21-67

23-63

4-22%

16-34
4814+
10-21+
17~-17
19-101%
21~-824#
24-10
26-26#
29-354#
31-88%
35-24%
38-38+%

24-31
24-29

29-43#
29570

36—45
248

8-36

19-174%#
1-58
1-70

2e-30

3918

14~36

21-32
21-68
2364

21-29

16-37%
4-904%
10-26#
1728+
19-1244%
21~-90%
24-144%
26—-334%
2494
31-98+%
35~-37#%

39-12

29-47

8-63

2£1-33
21-70

21-30

14-384#
S5-28+
10-414+
17-35#
20-19
22—-11
2438+
2641+
27-5&%
33-14
36-13
39-22#

3617

8-105

21-39%

21-72

&1-32+#

25-24
G- %
10—444%
17~-56%
20-23%
22-15#
25-13
27-11
30-29
33-18*
36-21%#
39-23#%

11-164

19-93

38-27
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21-40%
2174

21-33#

2719
2-394%

10~&H44

18-8

[T P I BVY
[0 T AR

22~3&%
25-214#
27 ~22%#
30-3F+#
33-26%
36~50%
39-37#

11-30

20-38

39-27

21-46
2175

21-83

27-17

8-4£9%
12-31#%
18-22+#
20-60%
23-15

25-31#
27 —-42%
30-79%
33-44%
3712

12-13

1-63

21-48
21-77+

21-84

a-110%
12-33%
19-19
21=15
2320+
25-38%
28-17
31-17
34-11
37 -25%

12-37

1-&64

21~50
21-78+%#

21-85#

8-115+%
14-17*%
19-24%
el—-19%
23-25%
25-554#
28-43%
31-24%
341 5%
37-33#

13-13

1-65

21-51
21-83%

21-86#

9-9
15-19+#
19-55%
21-31#
23—-40%
25-76%
28-63%
31—-40%
34-21%
37-38+#

14-13

1-66

21-53%
2184+

F-19%
16—-13
1982+
21—-47 %
23-47 %
25-87%
29-19
31-58+#
34-30%
38~12

15-27

1-67



TSLOCK Shared file access cont MACRO VO5. 05 Tuesday 17-Jan-89 14:08 Page M-1
Cross reference table

. ADDR
MAPTO

1-19#

1-47#
10~-44
19-92
23-25
26-33
31-84
38-23

16-29
4-81
12-31
19-101
£3-40
27-g2
31-88
39-22

{CREF V0D5. 03)

i7-21

5-28
12-33
20-23
2347
28-43
33~-18
3923

26—18

b-22
14-17
20-31
2355
29-30
33-26

8-39
15-19
21-19
24-14
29-32
34-15

8-69
14-17
21-31
25-21
29-35
34-21

8-110
1728
21-47
25-31
29-49
35-16

8-115
17-35
21-465
25-38
30-3%
35-24

F-19
19-24
21-69
25-595
31-26
3621

10-21
19-55
21-82
25-76
31-40
3725

10-26
19-82
22-15
26-195
31-58
37-33

10-41
192-85
23-20
2624
31-63
38-22

AN



