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. TITLE TSMIOQ -- TSX-Pius Mapped I[/0 Support 

. ENABL LO 

.ENABL AMA 

.DSABL GBL 

.CSECT TSNIA 
TSMIG: -RADSO  /MIO/ iOverliay reqion id 

i TSMIO is the TSX-Plus sustem overlay that contains the routines 
i used to perform mapped 1/0 operations for devices with i8-bit 
3 controllers running on 22-bit G-bus systems. 

i Copyright (cc) 1983, 1964. 
is O&H Computer Systems, Ine. 
i Nashvilie., Tennessee USA 
i ALT rights reserved. 
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Global definitions 

.oLoagsgle MIOQCHK 

Global references 

.GLOBL @. FUNC, VPARS, @. COMP, @. CSW. CETSYG, @. BUFF 

.GLOBL MIGMWT. MIOMRD. @. WONT, @&. DEVX, TOQ5ITZ 

.GLOBL DVSTAT., DSHID, SYQIC. @. PAR; VMIOSZ, S$QMI0. QNSPNX, CHKABT 

.GLOBL CORUSR, UREGO, @. BLKN. @. JOB, Q@. JNUM, PSW. INTPRI,. IOCMPL 

.GLOBL DIDY, DISMM, DISMS, MIOBHD, MISLNK: G. CHAN, MISSBP 

.GLOBL MISTRW, MISOGE. MISRWF. MISUBP, MISUBO. MISCWC, MISJOB 

.GLOBL C. CSW. CSSERR, CSSEDF,. DISMT. DISDX, MIODBE 

.GLOBL @. FLAG, QF4MI0. QGFSOWC. EMSMIO 

.GLOBL MIOWHD, MIOSYQ: MWSLNK, MWSTOQ, Q. UCSW 

Macro definitions 

Macro to disable device interrupts 

-MACRG DISABL 
Bis #340, @HPSW 
.ENDM DISABL 

Macro to enable interrupts 

.-MACRO  ENABL. 
BIC INTPRI, @4P SW 
. ENDM ENABI.. 

Macro to print an error message when a system crash occurs. 

ATGUMmMents: 

Ma = Name of error message to print. 
ARG = (Optional) arqument value to display with error message. 

.GLOBL DIEMSG, DIEARG. SYSHLT 

.MACRO DIE MSG. ARG 
MOV MSG. @HD TENG 
_ IF NB; ARG 
MOV ARG, @HDITEANG
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58 _ENDC 
59 CALL @#5YSHLT 
40 .ENDM DIE



TSMHIO -- TSa-Pius Mapped 
MIQOCHK -~ Determine 

1 
m 

3 
4 

a 
& 
7 
3 
9 

10 
11 
i2 
13 
14 
15 
16 0090002 0101464 
17 000004 010244 
18 000005 010344 
19 OO0010 010444 
20 000012 010544 
zi 
are 
a 
m4 
2o 000014 i327641 
26 000022 O0O112q 
2? 
29 
a? 
30 0090024 116102 
31 000030 001520 
32 
a3 
34 
35 000032 116103 
346 000036 001443 
37 
38 
39 
ALC) 
41 000940 O146204 
42 000044 042704 
43 0090050 0427023 
44 009054 000303 
45 000056 0050304 
46 000060 O12700 
47 000064 020420 
48 000066 001001 
49 O00070 oO00130 
390 000072 005720 
sil 000074 020027 
oe OOOL00 1O3771 
23 
D4 
Hv Be) 
Hen) 

1/0 Su MACRO VO5. 04 
if 1/0 operation should be mapped 

OO000008 

OO00002 

OO00008 

OOQO000 
OOooo0’ 
177400 

OOOB1O ’ 

000450 ’ 

9000006 

$ emen comer 

e
e
 

S
S
 

et
 
ee
 
T
e
)
 

F 

3 

3 

} 

MIOCHK: 

C
t
 

a 
od

 

1: 

ah: 

C
e
 

To 
ee
) 

et teeny 7, 

Monday @2i-Dec-87 OF: 40 Fage 2 
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MIOCHK is called whenever an I/0 operation is about to be queved 
for an 19-bit device that mau potentially need mapping. 

MIOCHK checks to see if the aperation is a Read or Write request that 
needs mapping and checks to see if the user’s buffer is already 
in the low 248K memoru area. 

Inputs: 
Rlo= Address of I/O queue element. 

Mutputs: 

C-flagq cleared = 

C-flag set = 
=> Don’t need to do mapping: queue request normally. 

=> Must map operation: don’t queve current request. 

MOV Ri,- (SP) 
MCV Ra. ~( SP) 
MOV RG. -~(SP ) 
MOV R4,-(SP) 
MOV RG. “(SP ) 

See if we are reentering MIOCHK with a queve element that has 
already been worked on by MIOQCHK. 

BITB #QFSMI0.Q. FLAG(R1I); Has this 1/0 operation already been mapped? 
BNE NOMAP iBr af yes 

Get device index number 

MOVB @. DEVX(RID. Re iGet device index number 

BEQ NOMAP iBr if this operation has been cancelled 

Determine if a .SPFUN is being queved 

MOVB 
BEG 

Q@. FUNC (RI), RS 
3S 

iIs this a .SPFUN operation? 

iBr if nat 

This is a .SPFUN operation. 
Check to see if this operation must be treated specially. 

MOV DVSTAT (Ra). R4 iGet device status flags 

BIC #°C<DS#ID>. R4 iClear all but device id 
BIC #°CS77, RS iClear siagn extension of special fun cade 
SWAB R3 ;Put special function cede in high order 
BIS R3,R4 iCombine function cade with device id 
MOV #DEVTBL: RO iGet pointer to device/function table 

CMP R4, (RO)+ iTry to find device-id/function-code combo 

BNE a $ iBr if this is not it 
WMP @(RO)+ iEnter special precessing routine 
TST (ROD+ iPoint to next table entry 
CMP RO, #DEVEND iChecked all entries? 
BLO 1s jLoop if not 

We dan’t recognize the .SPFUN code as one that requires special 
device-dependent processing. 
Treat .SPFUN 376 as a write and 377 as read.
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if I/0 operation should be mapped 

BWwAB 
CMP 
HE 
CMP B 
BEG 

.SPFUN 

CMP B 
BNE 
CLR 
MOY 
BISB 
BR 

RB 
R3: #376 
WRTFUN 
RO. #377 
RDFUN 

373 as a request to 

R3. #373 
AS 
R3 
#1,Re2 
#QFSOWC, GQ. FLAGIRID 
CHABUF 

Page wai 

iGet back function code 

iTIs this a write? 

iGr if yes 

iIs this a read? 
iBr if yes 

get the device size 

iRequest to get device size? 
;Br aif nat 

iSey this is a read operation 

iSay 1 word is being read 

iProcess the operation 

special function can be processed without mapping 

BR 

is not a 

Determine if it is a 

NOMAP 

. SPFUN reque 

Q. WONTCRG) 

WRTFUN 
NOMAP 

is €@ read request 

CLF 
MOV 
BR 

R3 
Q. WONT(R1). Re 
CHAGUF 

is a write request 

MOV 
MOV 
NEG 

MOV 

SUB 

ADD 

ASH 

ADD 

MOV 

ADD 

ASH 

ADD 

TST 

BNE 

CMP 

BSLOS 

#1.R3 
Q@. WCONT(RI): ke 
Re 

@. BUFF (RI, RS 
RVPARS, RO 
#53.,.R5 
#-6..R5 

@. PAR(R1).RO 
Re, RO 
#31.,.R0 
#-3..RO 
RO. RS 
EMIODBG 
i¢ 
RS, #3968. 
NOMAP 

i We must do buffer mapping 

. READ, 

iNao mapping required 

Bt. 

.WRITE, or (¢. SEEK) 

iRead/Write/Seek? 

iBr if write operation 

iSeek operation 

iSet read flag 

>Get word count for read 

;Set write flag 
iGet word count 

iStored negative to signal write 

At this point we have determined that data is going to be read 
or written and have the positive word count in Rel. 
Check toa see if the buffer is entirely below 256Kb. 

iGet user’s buffer virtual address 
iRemove virtual buffer bias 

iBound up to next 64-byte block 
iConvert address of 64-byte block # 
iAdd base 64-byte block # 
iGet ward caunt 

iBound up to 64—-byte block size 

iConvert to # 64—-byte blocks 

iCompute 654-byte block # of top of buffer 
iAre we to map all operations? 

iBr aif yes 

iIs buffer entirely below 248Kb?7 
iBr aif yes ~~ Mapping not needed 

for this I/O operation 

iSet flag saying to use original word count
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115 i Get a mapped 1/0 buffer and control block. 
116 i 

117 000254 004737 00143947 Ll: CALL MIOQGET iGet mapping buffer and control block 

118 0600260 1634065 BCS MIOXIT iBr if mapping deferred till buffer freed 

119 F 

120 i Initiate a mapped I/0 operation 
le2i ; 
lee 000262 004737 000570’ CALL MIOQBGN i Initiate the mapping 
123 000266 000261 SEC iIndicate that mapping was needed 
124 000270 000401 BR MIOXIT iFinished 
125 i 

126 i We do not have to do buffer mapping 
12? F 
128 000272 000241 NOUMAP : CLC ijIndicate mapping not needed 

i2? i 
130 i Finished 

t3i i 
132 000274 O12605 MIQXIT: Mov (SP )+.R5 
133 000276 O12604 RIO (SP)+, R4 
134 000300 012603 MOV (SP)+,R3 
135 000302 O12607 May (SP)+, Ret 
1346 000304 012601 MOV (SP)+,R1 
137 Oo0207/7 RETURN 000306
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i Table af special function codes for certain devices. 

i Define those devices which have specific 

. MACRO 

. BYTE 
. WORD 
~ENDM 

SPFUN DEV, FUN, RTN 
DEV, FUN 
RTN 
SPFUN 

.SPFUN functions that 

require special processing. 

DEVTBI: 

SPFEUN DI#DY,. 377. DYREAD iDY 377 -- Read 129 word sector 

SP FUN DI®DY. 376) DYWRIT iDY 376 -- Write 129 word sector 

SPUN DI@DY, 375. DYWRIT iDY 375 -- Write 129 word sector & del 

SPFUN DISMT, 377. CLRADR IMT 377 -- Write EQF 

SP FUN DISMT, O74. CLRADR IMT B76 -- Forward ane block 

SPFUN DISMT, O74. WRTFUN iMT 374 -- Write with extended gap 

SPFUN DISMT,. O73: CLRADR iMT 379 -- Rewind 

SPFUN DISMT. B71. WRTFUN ;MT BPL --~ Write 

SPFUN DISMT, 370. RDFUN iMT 370 -- Read 

SPUN DISMM, 377, CLRADR iMM 377 -- Write EOF 

SPUN DIMM. 376. CLRADR iMM 3746 -- Forward ane block 

SPFUN DIMM. 374, WRTFUN iMM 374 ~-- Write with extended gap 

SPFUN DISMM, 373. CLRADR iMM B73 -- Rewind 

SPF UN DISMM, 371. WRTFUN iMM 371 -- Write 

SPFUN DISMM, 370, RDFUN iMM 370 -- Read 

SPUN DI@MS. 377. CLRADR iMS B77 -- Write EOF 

SPFUN DISMS, 376. CLRADR iMS 376 -- Forward one block 

SP FUN DISMS, 374, WRRUN iMS O74 -- Write with extended gap 

SPFUN DI@MS, 373, CLRADR iMS B73 -- Rewind 

SPFUN DI#MS, 371. WRTFUN iMS 371 -- Write 

SPFUN DISMS, 370, RDEUN iMS 370 -- Read 

SP FUN DI#DX, 377, DXREAD i DX 377 -- Read 65 word secter 

SPFUN DI#DX, 376. DXWRIT iDX 376 -- Write 65 word sector 

SPFUN DIS$DX, 375, DXWRIT i DX 375 -- Write 65 word sector & del 

DEVEND: 

; DY OF? -~- Read 129 words 

DYREAD: MOV #129.,R2 iSet word count 

CLR Ro iSet read flag 

BISB #QF$0WO,@. FLAG(RI) iSet flag saying to use original word count 

JMP CHABUF iProcess the operation 

j DY 375/376 -- Write 129 words 

DYWRIT: MOV #129.,.Re2 :Set word caunt 

pic #1,.R3 iSet write flag 

BISs #QF$OWC> @ FLAG(RI) i Set flag saying to use original word count 

wJhP CHABUF iProcess the operation 

; DX 377 -- Read 65 words
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aie j 
59 900312 O12702 O00101 DXREAD: MOV #55.,.R2 iGet word caunt 
60 00038164 005002 CR R2 iSet read flag 

61 000520 152761 0000006 0000006 BISB #OFSOWC,. @. FLAGCRID i Set flag saying to use original word count 
62 000526 O00137 Od00200"% JMP CHABUF iProcess the operation 
43 3 

64 ; DX 375/376 -- Write 65 words 

69 i 

466 000532 012702 000101 DXWRIT: MOV #65.,Re2 iGet word count 
&? 000536 012709 9900001 MOV #1,R3 iSet write flag 
68 0003542 152761 0000006 0000006 BISB #GFS$OWC, Q. FLAG(RI) iSet flag saying to use original word count 
6? 000550 oO0o0137 000200" whIP CHKBUF iProcess the operation 
79 i 

7i i Clear buffer address for operations which do not require actual I/0. 
Ye 3 

73 000554 oO050461 0000006 CLRADR: CLR @. BUFF CRI) iClear unused buffer address 

74 000860 005061 0000006 CHR Q. PAR(RI?D i; and PAR value 
75 0003564 QOGO137 000272" JhP NOMAP sExit indicating no mapping needed



TSMIO -~ TSX-Plus Mapped 
MIQBGN -- Initiate 

i 

a 
3 
4 

a 

é 
7 

8 
9 

10 
11 000870 O10248 
12 000372 016346 
13 
14 

15 
16 000574 610165 
17 GO90600 O1626%9 

18 000404 1103495 

19 000510 O16162 
20 000614 162702 

21 000620 09030023 
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3& 
a7 
38 
39 000670 O12609 
40 000672 O12607 
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Inputs: 

Re 
Ris 
RO 

? 

4 

3 

3 Ri 

i 

f. 

3 

3 

oe 
amen 

od 

fo
i 

MIOBEN: 

j Set 

3 Initiate the 

WJ 

Address of original 

MIQORGN is called to initiate a mapped I[/0 operation. 

t/O queve element. 

Actual word count. 

om oReadi 
Address of mapped 

MOV 
MOV 

p information in 

MOV 
MOV 
MOVB 
MOV 
SUB 
LR 
ASHC 
ADD 
MOV 
SWAB 
AG 
MOV 

TSTB 
BEG 
CALL 
BR 
ALL. 

3 Finished 

RIV 
MCV 
RE TURN 

molWr ate 
1/Q control block 

Re, ~(SP) 

RB, -(SP) 

the control block about this transfer. 

Ri, MISOGE(RD) 
Re, MISTRWURG) 
R3. MISRWF ORD) 
Q. BUFF CRI). Re 

iSave address of original queve element 
i Total number of words to transfer 

iSet read/write flag (O=read, l=write) 

iGet virtual address of user’s buffer 
#VPARG, R2 iRemove virtual buffer bias 

R3 iClear for shift 

#-6.,R2 iCanvert address to 64-byte blk # & offset 
Q. PARCRI). Re iAdd base 64-byte block number 

R2, MISUBP (RS) iThis is the 464-byte block # of buffer base 

R3 iGet byte within block to low-order of R5 
#—-2), RG 

R32. MISUBOCRD) iSave offset within 64-byte black 

mapped I/O transfer 

MISRWF (RS) iRead or write operation? 
it iBr if read 

MIOWRT iStart a mapped write 
oS 
MIOQRD iStart a mapped read 

(SP)+. R3 
(SP)+,Re
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1 .SETTL MIGWRT -~- Ferform mapped write operation 
wm FCM te crete warn tn soe seen sar ssn tite set tet te nes ate ith tet cts ith mae uth poh sts ante aante onen iens4mnd Sten vie Some mtn stim: ate nie snae Sel Seer nett tune eetn ante etn cone ase ete ean ater tne enn onus Coet can trom Cutt mine arae fem sme eres con caee cee Sow are een sane wer mp fen shaw ona 

3 i MIOWRT is called to perform a mapped write operation. 

4 3 it writes as much data as will fit in the mapped 1/0 buffer and then 

+) i allows & completion rovtine call to continue the write. 
& i 

7 ; Inputs: 

3 i RO = Pointer to mapped 1/0 control block. 
9 i 

10 000676 010146 MIOWRT: MOV Ri.-(SP) 
11 000700 0102454 hV R2,-(SP) 
lA i 
13 ; Determine how much data to write this time 

i4 i 

15 GO00702 014562 9000006 MOV MISTRW(RS),.R2 iGet total number of words left to write 
16 000706 113700 0000006 MOVB VMIOSZ. RO iGet # blocks allocated for buffer 
17 O00712 000300 SWAB RO iConvert to # words 
18 0090714 O80200 CMP R2,RO iIs request larger than buffer? 
i9 000716 101401 BLOS 1t iBr aif not 
20 OGO9O720 010002 MV RO, Re iWrite only as much as buffer can hold 

2il O00722 010265 9000006 if: MOV Re, MISCWCCRS) iSet current word count in control block 
em i 
2.3 i Move data from user’s buffer to the map buffer 

a4 3 

25 000726 004737 0000006 CALL MIOMWT iMove data to map buffer 

wey 3 

a? i Set up an 1/0 queve element for the mapped write 

es 3 

29 000732 004737 001200" CALL MIOGTG iGet a queve element 

30 000736 O128761 000762% QO0000¢ MOV #MIOWRC, &. COMP CRI) i Set address of completion routine 

ai i 

32 i Update the user’s buffer address and remaining word count 

3a 3 

34 000744 004737 001334" CALL MIOADYV iAdvance buffer address 

x Be) ; 

3h i Initiate the mapped write 
37 ; 
38 000750 0047237 O00000G CALL SYQIG iStart the write from the mapped buffer 
39 i 

40 ; Finished 

41 i 
42 000754 012602 Oh MEN (SP)+, R2 
43 000756 QO12601 PHM (SP)+, RI 
44 000760 000207 RE TURN
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MIQWRC -- Mapped write completion routine 

.SR2TTL MIGWRO -- Mapped write completion routine 
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3 i MIOWRC is called as a completion routine to a mapped write operation. 
4 ; 

o i Inputs: 

& i Ri = Address of mapped 1/0 cantral block. 
7 i 

8 0030762 010105 MIOWRC: MOV Ri.RS iGet address of mapped 1/0 control block 

9 i 
10 3 If end of file or hardware error was reported by handler, 

1i i terminate the I/O operatian. 
le ; 

13 0090764 016500 0000006 MOV MISOQE (RG). RO iGet address of original queve element 

14 000770 O16000 90000006 MOY Q. CESWIROD), RO iGet address of channel block 

15 0090774 O232760 O00000C 99000006 BIT HACSP#EOF 'CSHERRE, C. CSWCRO) ; End of file or hardware error? 
16 001002 001006 BNE is iBr if yes ~-- Terminate the transfer 

17 i 
ig $ See if there is any more data remaining to be written 
19 3 

20 001004 003765 o000000¢ TST MISTRWORD) iAny data left to write? 
21 001010 001404 REG 1t iBr aif net 

ma ; 

m3 i There is data left to be written. 

a} i Initiate another write. 
mi? i 
2a OO1012 004737 000676" CALL MIOWRT iStart another mapped write 
27 001014 000402 BR a 
2t i 

29 i There is no data left. 

30 i Terminate the write. 

i i 
32 001020 004737 001156" LG: CALL. MIGFIN iEntire I/0 operation is finished 
33 i 

34} i Finished 

30 3 

36 001024 QO00207 PS: RETURN
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MIORD -- Initiate a mapped read operation 

1 .SBTTL MIOGRD --- Initiate a mapped read operation 
we J TOT I He eee atte ee sane tae sete ate mm sae ote ana ane th Ate san Sth ute i ote ink: sth nit safe Many fi cman mens mun setts muh eet ouey rim em see cnt tenet tee auet meet taut tent cane meen ete senet ceo set cost tne Stee setts nan Sep SNe mea Sem ruet omen Smut nase seen Otte seubesetn cart some 

3 ; MIGRD is called to initiate a mapped read operation. 

4 3 It reads as many words as will fit in the mapping buffer and uses 

2 j a completion routine ta finish the operation. 

& 3 
7 i Inputs: 
8 i RO = Address of mapped 1/70 control block. 
9 i 

10 001026 010146 MIORD:  MCRy Ri,-(SP) 
11 601030 010244 MOV Re, -(SP) 
ie i 

13 i Determine how much data to read this time 

14 i 

15 001032 O16502 0000006 MOV MISTRWCRDS). Ref iGet number of words remaining to be read 
16 001036 113700 O00000¢6 MOVE VMTOSZ, RO iGet # blocks allocated for buffer 
17 001042 000300 SWAB RO iConvert to # words 
18 001044 GO20200 CMP Re, RO iCan we read all that is left? 
19 001046 10140) LOS lt iBr af yes 
20 001050 010062 MOV RO, Re iNa -~ Truncate to mapping buffer size 
21 001052 010265 O000000¢ Ls: MOV Re, MISCWCCRG) iSet current word count in control block 
mes i 

23 i Get an I/0 queve element 
a4 ; 
25 001054 004737 001200’ CALL. MIOGTQ iGet an 1/0 queve element 
26 001062 012761 001102" O00000G MOV #MIORDC,@. COMP(RI) i Set address of read completion routine 
a? 
263 i Initiate the read 
2 i 

30 001070 6047237 O000000¢ CALL SYQIO iStart the read operation 
ail i 

ne Pd F Finished 

a ; 

34 001074 O12602 MOV (SP )+, Re 
39 001076 012601 hac (SP)+4+,.R1 
36 001100 000207 RETURN
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MIORDC -- Mapped read completion rautine 

1 .SR7TTL MIOGRDC -- Mapped read completion routine 
a JT re me re ree ates ten teas ie cnn tntt nent ante stm mane tes rt atan ene wats eaten are nes mum aroe_ (nny tres Cee mane cee cae ener ate aren matt trem stems ot tah tine enti aeom aun tran mar eeu mane temp nie err atu eeae mt sta sty tne tue win cnet ear rut tn eae eaten taney cna ere eens ona com Senn eu means 

a i MIORDO is called as a completion routine when & mapped read operation 

4 F Finishes. It moves the data that was read into the mapped buffer to the 

3 3 wser’s buffer and then checks to see if more data needs to be read. 
& 3 

va ; Inputs: 

3 Rl = Address of mapped I/G control black 

9 i 
10 001102 O10105 MIORDC: MoV Ri.RS iGet address of mapped I/0 control block 
li i 

le i Move data from system buffer to user’s buffer 
13 i 

14 001104 004737 900000¢ CALL MIOMRD iMove data to user’s buffer 
15 i 

16 ; If end of file or hardware error was reported by handler, 

i? i terminate the I/0 operation. 
18 i 

19 001110 616560 900000¢ MV MISOQGE(R3).RO iGet address of original queve element 

20 001114 016000 O000000¢ MOV @. CSW( RO), RO iGet address of channel block 
2@i 001120 O32740 od00000C 0000006 BIT #<CSSEOF ('CS#ERR>,. C. CSWC(RO) iEnd of file or hardware error? 
22 001126 O01010 HNE is iBr if yes ~~ Terminate the transfer 

ms. j 

4 i Advance user’s buffer pointer 
25 i 
26 OOL130O O04737 0013347 CALL MIQADYV iAdvance user’s buffer pointer 

mi i 

at i See if there is more data remaining to be read 

Ld j 

30 001134 005765 o000000¢ TST MISTRWCRD) iis there more data to be read? 
31 001140 001403 BEG it iBr af nat 
32 i 
i i Initiate another mapped read operation 
34 ; 

35 001142 004737 001026’ CALL MIORD iStart another mapped read 

36 001146 000402 BR ee 
37 i 

38 i The 1/0 operation is complete 
39 i 

40 001150 O04737 001156° LE: CALL MIQF IN iSay I/0 operation is finished 
41 i 

42 i Finished 

49 i 

44 001154 Q00207 oS: RETURN
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MIQGFIN -- Completion of a mapped I/0 operation 

OO11TS4 

QOO11L40 

OO1164 

OO1170 

OOLT74 
OOL1176 

OLOd4S 

O16504 

Ooae a? 

004737 

rae aie an 

OL eGo 

000207 

OOQ000G 

OO014606 ” 

OO0000G 

.SBTTL MIOFIN ~~ Completion of a mapped 1/0 operation 
{CHT frets cnnee. comes seen fatee mtd sewed HEHIS SAGs roma cares fudeh amgh genes Gotml Stith Seu Kiuce amen xem somes canes eesue sine Habis ‘ons bouny GEAAY Sine time stat ree: Satbe Sams OMIT SOhe Gtorbt noean fred Orumn OUGG mnNtE SOMH Hide Mee SOsth sonal Semi Gane conse Sten smee eéten SON aes etnte Stans tenet ates tose guteh sitet Sent sense easee «meme 

i MIOFIN is called when a mapped I[/0 operation is completed. 

i Inputs: 

; Ro = Pointer ta mapped 1/0 control block. 

MIOFIN: MOV R4, -(SF ) 

i Get address of original 3/0 queve element. 

Pay MISOQE (RD). R4 iGet address of original 1/0 queve element 

i Free the mapped I/0 data buffer and control block 

CALL MIOFRE iSay mapped I/0 is finished 

i Do completion processing for original queve element 

CALL ITOCMPL iDoa I/0 completion 

Fanished 

MOY (SP )+, Rt 

RE TURN
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For mapped I/0 operation 

. SETTL MIOGTS ~~ Get P/O queve element for mapped 1/0 operation 

i MIOGTQ is called to get an I/O queve element to use for a mapped 
i I/O operation. In addition to getting a free queve element, this 
i routine also sets up the word count and copies other information 
; Fram the original queue element. 

; Inputs: 

i RS = Pointer to mapped 1/0 control block. 

F Outputs: 

; Rl = Address of queve element. 

MIOGT@: MoV R3, -<(SP) 
MOY R4, ~(SP ) 

i Get a free I/O queve element 

MOV MISOGE (RO). R4 iGet address of original queve element 

MOY Q. UCSWIR4). RI iGet address of channel block 

CALL GETSYQ iGet a free I/O queve element for system use 

; Copu information from original queve element to new queve element 

MK R1i,R3 iGet address af new queve element 

MOV #IOQSIZ/2,. RO iGet # words to copy 
Lg: MOV (R4)+, (R3)+ iCopy contents of old queve element to new 

S04 RO, 1% 

i Clear job number field of 1/0 queve so completion routine will 

i run in system state. 

CLAB Q. JOBCRI?>} iSet gob number = QO 

OOOO00G BICB #370,.Q. JUNUM(CRI) i Set jyob number = 0 

i Set control flag in I/0 queve element indicating that this I/0 
i operation is a secondary operation for mapped 1/70. 

OOOO00G BiSB H#QOFEMIO. Q@ FLAGIRID iSecondary op for mapped 1/70 

i Store the address of the mapped 1/0 control block into the cell of 
i the 1/0 queue element normally used for the channel number. 
; This will cause the address of the mapped I/0 control block to be 

i passed to the completion routine in Ri. 

MOV RS, Q. CHANCRI) iSet address of control block as "channel #" 

i Stare actual word count 

MOY MISOGE (RS). R4 iGet pointer to original @ element 
OOOOIOG BIiTB #QF$0WC, @. FLAGCR4) ; Should we always use original word count? 

BNE 3H iBr af yes 

Mav MISCWC CRS), RO iGet current word count for this transfer 
TST @. WONT CRA) iWas original count positive or negative? 

BOE ot ir if positive 

NEG RO iMake count negative 

eh: Ma RO. Q. WONT CRI) iSet word count in queve element
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MIOGTQ -- Get [7/0 queue element for mapped [/0 operation 

2G i 
mop 3 Het the buffer address 

40 i 

61 001312 O12761 9000008 Q00000¢ 3s: MOV #VPARG, @. BUFF(R1I); Set buffer virtual address 

62 001320 016541 oO000008 GO00006 MOY MI$SBP(R5),.0. PAR(RI) iSet 64-byte block number of buffer base 
43 F 

64 ; Finished 
49 F 

66 001326 012604 MOV (SP )+, R4 

47 001330 012603 MEV (SP)+, RB 

68 001392 000207 RETURN
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MIQADYV -~ Advance buffer address and word count 

i SRB TTL MIOADV —- Advance buffer address and word count 
oe JL CTOT cere se soe cone este site see eat eve seme sone sents mtn sae Gott ster sten tt soa ster Set ete: ste: ate omen eter seems oie winw theme mst cone cio Sete rious cont sure coats arms aret Seta se nar eta rere stan ramen fem smu orem Stem GORD Sean fhe canes ame Ghee sone time See fut wets ste stam eens see tems wet Henne enuet enone seme 

3 i MIGQADV is called to update the buffer address and word count following 
4 i a mapped I/0 aperation. 

5 i 

& i Inputs: 
v4 i RO = Pointer to mapped I/0 control block. 
8 3 

9 O0O1384 0010245 MIOADYV: MoV Re, ~(SP) 

10 001336 010344 ry R33, -(SP) 

ii j 
12 ; Advance buffer address 

13 

14 001340 GO165¢62 O00000G MOV MIGCWC CRD), he iGet # words transferred this time 

15 001344 006302 ASL. R2 iConvert to # bytes 

16 001346 06464502 0000006 ADD MISUBOCRS). Re iCompute new buffer affset 

17 O01352 005009 CLR R3 iClear for shift 

18 001354 oOo73227 177772 ASHE #-6.,R2 iCompute # 64-byte blocks & offset 

19 001360 040265 000000¢ ADD Re. MISBUBP CRS) iUpdate 64-byte block base 

20 001364 000302 SWAB R 3 >Get affset to low-order of R5 

21 O0O1364 OF2327 177776 ASH #-2, RO 

ee OQOL3B72 0103565 d00000¢ MOV RB, MISQuBO(RS) iNew offset within 64—-byte block 

| j 

att 3 Decrease number of words left ta transfer 

2 3 

26 O01375 O16502 O00000G MOV MIBCWC (RS). Re iGet number of words transferred 

27 001402 160265 0000000 SUB Re, MISTRWORD) iDecrease number of words left 

mw f3 i 

2? 3 Advance file block number 

3Q ; 

31 001405 062702 000377 ADD #255. .R2 iConvert # words to # blocks 

Be 001412 O7e227 177770 ASH #~-8.,R2 

33 001416 O16500 Q00000¢ MOV MISOQE(RS), RO iGet pointer to criginal queve element 
34 001422 060260 0000000 ADD Re, Q. BLIANCRO) iAdvance block number 

3b i 

3h i Finished 

a? i 

39 OO1426 012603 MCV (SP 3+, Ri 

39 001430 0124602 MOV (SP)+, Re 

49 001432 000207 RETURN
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O000000 
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0000008 

MACRO VOSS. O4 

T/ dats buffer 

MOVB @. JOBIRI),. Ra iGet job number 

ASL. R3 iConvert to job index number 

i See if there is a mapped 1/0 cantrol block and data buffer available 

Lh: DISABL i+iDisable interrupts 

MCV MIOBHD, RS iii16 there a free buffer available? 
BNE Pe: iii Br if yes 

i There are no free mapping buffers. 
i Wait until one becomes Free. 

TST R3 ii1iIs system ar user yob doing 1/07 
BNE 3 5334 Br aif user sob 

i} Sustem is trying to do mapped 1/0. 
i Queve & request for a mapping buffer and then return with 
i the C-flag set indicating that the operation has been deferred. 

Mov MIGQWHD, RO iiiGet address of free queve block 

BNE Ag ii; We better get one 

DIE HEMPMIO iii Die if we cannot queve request 
QOON000G 46: MOV MWELNA CRO). MIQWHD :;; Remove block fram free list 

MOV Ri, MWETOGCRO) i3;S5ave address of I/0 queve element 

QOO000G MOV MIOSY®, MWSLANK CRO) 63; Put wait block on active list 
MoV RO. MIOSYa bai 
ENABL. iEnable interrupts 
SEC iSignal that operation is to be deferred 

BR ot 

i Suspend a job until mapping data becomes free 

8: May #S5$QM10, RO iiiWaiting for mapped I/G6 

CALL QNSPNX i;i5uspend yob till mapping is free (Enable) 

CALL CHAABT iWas yob aborted while it was asleep? 
WR 1s iGo try to get the data base now 

i There is a free mapping buffer. 
i Clam it for our job. 

OOO000E 2H: MOV MISL NK ORS). MIOBGHD: ; i; Remove control block from free list 

Input 
4 

é 

i Ri = 
i 

# Dutpu 

Monday @i-Dec-87 OF: 45 

More eeeee Senee Stes mmeED enERS TORY GLmne eanee SREY somes Liane enti epues SbERY MELO GERD Liehd GOED Soup Gent: fminh GUO CHD ERM WHINE Fre tomy <OUEE itnhe Guune SPOT HOt}: GheMM WANE MELON KOLGD euOT canes FORE HORNE SOME TURES SUEND Semen COTES REEL Gamer SHORT CueeE QuOED FAINT Sem CONT SEE cones Ghmm GDERD MHEG SHehh ROCHE tinlin SOEEE OMY cémeh Same CLETD 

MIQCGET is called to gain exclusive access to the I/O mapping data base. 

3 

Address of 

tae: 

le Page 

1/0 queue element 

RS = Address of mapped I/0 control block 
i CHL 
i 

MIOQGET: 
4 

i Get number of job that wants 
3 

ag $e 

RC 

causes wees 
propeary = Could not get a mapping buffer. 

Mapping request has been queved for later. 

Ra. - COP ) 

to do mapped 1/0
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MIQGET -- Allocate a mapped I/0 data buffer 

58 O01566 ENABL iEnable interrupts 

59 001574 110365 0000006 MIGVB RB, MIKJOB CRG) iSave associated job number 

60 001600 00241 CLC iSignal success on return 
&1 i 

ba 3 Finished 

44 i 

4&4 001602 0126073 Pp : MOV (SP)+,RG 
65 001604 000207 RE TURN
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Errors detected: 

Free 

YOLE0S 
QOOLE610 

OO1Sl6 
001624 

001620 
001634 

001436 
OO1 6444 
001650 
001456 
O01662 
0014670 
OO1a74 

OO1676 
001704 
O0OL7 190 

OOL7 14 
QOOLF 1S 

HEHE Assembler 

a mapped 

OLO144 

O13B74o 
O10537 

OL3700 
OO1420 

016037 
O16001 
O13760 
OL0037 

004737 
NOO407 

O12700 
004737 

OLS) 

OOOL20 / 

OOO000 I 

0 

statistics 

i ‘0 

T/Q data 

O000000 
OOO000G 

0000006 

0000006 
0000000 
0000006 
OO0000e 

000002 ” 

0000006 
0000006 

Work File reads: © 

Work file writes: @ 

Size af work file: @i0 Words ¢ 

Size of core pool: 17%: Words 

fiperating sustem: RT-1hd 

Elapsed time: 00:00:14. 50 

Su PRACRO VO. 

buffer, 

OO0000€ 

OO00006 

OOOO 

i 
t 

Pages) 
’O Padges) 

DA: TSMIQ, LP: TSMIO=DK: TONIO. MAC/C/N: SYM 

G4 Monday @i-Dec-GY OF: 45 Fage 1a 

Sa TTL MIGFRE -- Free a mapped 1/0 data buffer. 

i MITOPRE is called to free a mapped I/0 data buffer. 

; Inputs: 

i RQ = Pointer ta mapped F/O control block. 

MIOFRE: MOV Ri. —-CiP) 
DISABL. ii;iDisable interrupts 

i Put cantrol block back on Free list 

MOY MIOBHD, MISGLNKCRS)i33 Put control block back on free list 

MOV RS. MIOBHD baa 

i See if there are any requests from the system for a mapping I/0 buffer 

MOV MIQOSYGQ, RO iii 16 there a pending system request? 

BEG 1s $33 Br af nat 

; There i8 a pending request from the system for a mapping buffer. 

3 Start this request now. 

MOV MWESLNA CRO), MiQSYG:3;;:iRemove wait queve element from active list 

MOV MWETOQC(RO). RI i;iGet address of original 1/0 queve element 
MOV MIQOWHD, MWELNK CRO) 335; Put wait queue element back on free list 

MOY RO, MIGWHD bi 
ENABL iEnable interrupts 
CALL MIOCHK iInitiate the mapped I/0 operation 

BR OS 

i Restart anu jobs that are waiting For mapped 1/0 

is: ENABL. iiiEnable interrupts 

MOV #S¢QMIO, RO iGet wait state code 

CALL VYREGO iRestart anu waiting jobs 

i Finished 

OB | ha (SP d+, R1 
RETURN 

. END
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