












































































































































































































































































































































































































































KERNEL ERROR HALT PROCESS 

ENTERED WHEN SOFTWARE DETECTS AN ERROR C$PUNTIF MACRO IS EXECUTED) 

DISABLES INTERRUPTS 

SAVES A, B, C, E REGISTERS, EXIT STACK, AND ALL CHANNEL BZ AND 
DN FLAGS. 

SENDS ERROR HALT MESSAGE TO KERNEL CONSOLE 

HALTS OTHER lOP'S 

PASSES CONTROL TO SYSDUMP. 
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SERVICE REQUEST PROCESS 

PERFORMS ESSENTIftL SERVICES FOR A.CTIVITIES, IN NON-INTERRUPTIBLE 
MOlI. 

ACTIVITY CALLS A MACRO ~MICH PASSES PARM1:TERS TO ANOTHER MA£RO, 
WHICH SETS UP PARAMETERS AND DOES A RETURN JUMP TO SERVICE 
REQUEST PROCESS. 

SERVI CE REQlfST PROCESS I S AS FOLL(}/S: 

1) LOCK OUT INTERRUPTS 

2) SAVE ,~, B, E ANn P IN ~10D 

3) SAVE SPECIFIED OPERAND REGISTERS IN St-nD 
SAVE EXIT STACK IN ~D IF ANY REGISTERS SAVED. 

4) GET FUNCTION COIE FRa1 FUNREG 

5) JUMP TO ADCRESS AT FCTABLE + FUNCTION COIf 

C£PENDING ON FUNCTION, CONTROL IS PASSED TO REQUESltR, KERNEL, 
OR NB~ OVERLAY ON C(Jv1PLETION. 

~\:<7 k~ F; ~ ~ 
~\o) CA4 ~ 
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CALL PROCEDURE: 

LOCATION 

L 

L 

SERVICE 
PAR.AMS 

FUNREG 

START 

LAST 

EXftMPLE: 

CAT 

RESULT OPERAND 

SERVICE P ARNt1S, B=FUNREG, Al =sTART, A2=t.Asr 

OPTIONAL STAID£NT lJ\BEL 
DESIRED SERVICE FUNCTION NAME 
~CESSARY PAIW'ETERS, OVERLAY NWE, ETC. 
THESE ARE Pur IN REGISTERS FQLOtHNG FUNREG. 

REGISTER FOR PASSING FUNCTION COLE 
FIRST REGISTER TO SAVE 
LAST REGISTER TO SAVE 

IOENT . 
REGDEFS 
DEL.At 
PAUSEi 
(j eI\1E·j\4: 
END 

SERVICE 
,(CC,BB,Rl,R2,R3,RQ,RS,R&) 
t· ,::B:8;B,;Al=:R3·,··A;2=·~5 
1: 
12Q:,CC 
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SERVICE REQlfSTS EXIST FOR: 

CREATING, RESCHEDULING AND TERMINATING ACTIVITIES 

PASSING CONTRQ ]fl,ffN OVERLAYS 

LOCATING AN OVERLAY IN BUFFER rf}10RY 

CONTRQLING PUSH AND TIr'ER QUEUES 

SENDING AND RECEIVING rvESSAGES ON CRT CHANNELS 

SENDING RESPONSES TO OTHER lOPS 

REQUESTING ANOTHER lOP TO CREATE OR ACTIVATE AN ACTIVITY 

INITIATING FRONT-END AND PLOCK MUX 1/0 

SENDING ~£SSAGES TO CPU AND RECEIVING A RESPONSE 

ALLOCATING AND RELEASING LOCAL AND BUFFER MEMORY 

MOVING DATA Et:.11~EEN BUFFER ~'£MORY AND CENTRAl r£MORY 

l~lOVING DATA BffiffN LOCftl MErTIRY AND BUFFER MEMORY. 

FLlJSH I NG THE OVERLA Y M:MORY BLfFERS. 
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SELECTED SERVICE FUNCTIONS 

CREATE 
- SETS UP INIIPENJENT ACTIVITY AND PLACES IT ON CP QtEUE 

AT PRIORITY. 
- INITIALIZES ACTIVITY DESCRIPTOR AND SOFlVJARE STACK 
- ~RITES S~JARE STACK TO BUFFER MOORY 
- RETURNS CONTROL TO REQUESTER 

TE~NATE) 
- TERMINATES THIS ACTIVITY 

- RELEASES BUFFER MEMORY SOFTWARE STACK AREA 
- RELEASES ACTIVITY DESCRIPTOR AREA 
- RETURNS CONTROL TO KERNEL 

CALL 
- PASSES CONTROL TO ANOTHER OVERLAY 

- RESULTS IN A 'PUSH' ONTO THE SCFfHARE STACK 
- NEW OVERLAY GETS CONTROL DIRECTLY 

GOTO 
- PASSES CONTROl TO ANOTHER OVERLAY 

- CIllLER' S SMJD I S NOT SA 'lED 
- NE1,~ OVERLAY (ITS CONTROL DIRECTL Y 

RETURN 
- RETURNS CONTROL TO OVERLAY CI\LLER 

- RESUL TS I N A 'POP' (fF THE SCfThJARE STACK 
- ACTIVITY IS THEN PLACED ON CP QLEUE. 
- RETURNS CONTROL TO KERNEL 
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AlERT 
- CREATES AN .ACTIVITY IN A DIFFERENT 1eP. 

A~/AKE 

- RETURNS CONTRC1. TO THE KERNEL. 

- ACTIVATES AN ACTIVI1Y IN A DIFFERENT HI'. 
- ACTIVITY MUST HA'£ BEEN PREVIOUSLY ALERlID. 
- RETURNS CONTROL TO REQl£STER OR KERNEL I 

IEPENDI NG ON \tJHETHER OR NOT A RESPONSE IS 
DESIRED FRCl1 THE A~JAKENED ACTIVITY. 

RESPOND 
- SENDS A RESPONSE TO THE ACTIVITY ~JH1CH DID AN .AWAKE. 

- RETURNS CONTROL TO REQUESTER. 

ASL@--NtV {, II 
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ALERT MECHANISM FLOW: 

1. ACTIVITYA DOES AN ALERT SERVICE REQUEST SPECIFYING 
THE FIRST OVERLAY OF THE ACTIVITY AND THE lOP TO 
CREATE IT IN. 

2. KERNELA BUILDS A DAl FROM THIS INFORMATION AND SENDS 
IT TO KERNELB THROUGH BUFFER MEMORY. 

3. KERNElA IDLES ACTIVITY A. 

4. AMSGB BUILDS A POPCEll, CREATES THE NEW ACTIVITYB, 
PUTS POPCEll ADDRESS IN ADB AND PLACES ADB ON CP QUEUE. 

S. AMSGB THEN PLACES ADDRESS OF POPCEll IN DAl AND KERNElB 
RETURNS THE DAl TO KERNElA THROUGH BUFFER MEMORY. 

6. AMSG A THEN PLACES POPCELl ADDRESS IN ACTIVITYA 
DESCRIPTOR (PARCEL 6). 

7. AMSGA THEN PLACES ACTIVITYA ON CP QUEUE. 

8. WHEN ACTIVITYB IS POPPED OFF THE CP QUEUE, IT CHECKS THE 
POPCEll DAl QUEUE. IF THIS IS EMPTY, IT PUSHES ITSELF 
ONTO THE POPCELL QUEUE (PARCELS 2 & 3). 
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1 

lOPa 

ACTIVITY a 

3 6 

A~1SG A 

KERNEL a 

7 

-

BUFFER 
~1EMORY 

8 

IOPb 

.~CT IV I TY b 

POPCEll 4 

KERNElb 

FIGURE 12-4. ALERT MECHANISM FLOW 
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A~JAKE MEC HA~·J I S~1 FLO\~: 

I. ACTIVITY A BUILDS A DAL FOR ACTIVITY B AND DOES .AN AWAKE 
SPECIFYING WHICH lOP, POPCELL, AND DAL, AND WHETHER 
A RESPONSE IS DESIRED. 

2. KERNELA THEN PASSES DAL TO KERNELB THROUGH BUFFER MEMORY. 

3. KERNELA THEN IDLES ACTIVITY
A 

OR RETURNS CONTROL TO IT 
DEPENDING ON WAITINO WAIT PARAMETER. 

4. At1SG
B 

THEN PLACES DAL ON POPCEll DAl QUEUE AND 
ACTIVATES ACTIVITYB IF NOT ACTIVE. 

S. ACTIVITYB THEN PROCESSES THE NEXT DAL ON THE QUEUE. 

6. ACTIVITYB DOES A RESPOND AND KERNELB PLACES RETURNED 
PARAMETER IN DAl. 

7. KERNELB SENDS DAL TO KERNELA THROUGH BUFFER MEMORY. 

8. IF ~JAIT ~'JAS SPECIFIED, A~'SGA RETURNS PARAMETER TO 
ACTIVITYA AND PLACES IT ON CPU QUEUE. 
8A. IF MORE DAlS ON POPCEll QUEUE, GO TO 5. 

9. ACTIVITYB PUSHES ITSELF ON THE POPCEll QUEUE, AWAITING 
ANOTHER AvJAKE. 
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lOPa IOPb 

ACTIVITYa ACTIVITY b 

3 

- ----

8 

-- ...... ...... 

BUFFER 
~1E~"ORY 

...... 

A~1SG 

KERNELb 

FIGURE 12-5. - AWAKE MECHANISM FLOW 

1223 

4 

6 



PERFORM COMMON TASKS REQUIRED BY DIFFERENT PARTS OF THE SYSTEM 

CALLED BY KERNEL ROUTINES, DEMON ACTIVITIES, AND OTHER OVERLAYS 
ASSEMBLED WITH THE KERNEL. 

C/tx~ L0~7 ~ 1:f'J~T5 
- EXECUTE IN NON-INTERRUPTIBLE MODE rASE !9<f 4::1(2)J[1..- t'e?-S 

ROUTINES AVAILABLE FOR: 

SETTING UP ACTIVITY DESCRIPTOR AND BUFFER MEMORY SOFTWARE 
STACK AREAS. 

MOVING REGISTERS IN AND OUT OF SMODS. 

MAINTAINING QUEUES. 

MAINTAINING OVERLAY MEMORY CHAIN. ~. ~: 
/ ~ /.A~ 

2D \'J /' < 

tj(, \-) {\ 0 ~ ,,\LL 
~¥- , ~ JVcY < 0/ 

· ~~W:W 
ro 
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LOCAL MEMORY CONTROL 

MAINTAINS LOCAL FREE MEMORY CHAIN 

ALLOCATED IN MULTIPLES OF 4 PARCELS 

MAINTAINS LOCAL DISK BUFFER CHAIN 

ALLOCATED IN 40008 PARCEL BLOCKS 

MAINTAINS DAL CHAIN 

ALLOCATED IN 408 PARCEL BLOCKS 

MAINTAINS A 10008 PARCEL TRACE BUFFER FOR RECORDING THE 
OCCURRENCE OF SPECIFIC EVENTS. 

lEACH TRACE ENTRY IS 109 PARCELS 

WHEN FULL, THE TRACE BUFFER IS WRITTEN TO A 40008 WORD 
CIRCULAR BUFFER IN BUFFER MEMORY. 
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~ 
BUFFER ~£f1)RY CONTRQ 

CONTROLS ALLOCATION (f 512 WORD BLOCKS IN BUFFER ~1EMORY KERNEL 
STORA(! MEAS. 

CONTROLS f.tLOCATION (f BUFFER rfl'10RY S(fl1,JME STACK AREAS. 

CONTROLS AlLOCATION (f DALs IN MESSA(f AREAS 

PERFORMS READS AND ~ITES TO BUFFER !"£MaRY AND OVER BIOP'S 
HIGH SPEED M810RY CHANNEL. 
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CHAPTER 13 

DISK SUBSYSTE~1 





FUNCTIONS 

MOVES DATA BEThEEN CENTRPL MOORY AND DISK 

PERFORMS DISK ERROR RECOVERY 

CPU MUST INITIATE 1/0 BY MAKING A DISK REOUEST 

CPU IS RESPONSIBLE FOR IEVICE ASSIGNMENTS AND DATASET ALLOCATIONS. 

13.1 



OVERVI8~ OF DISK I/O VIA DIOP 

1. CPU PASSES DISK REQUEST TO MIOP. 

2. MIOP TRANSFERS REQUEST TO DIOP THROUGH BUFFER MEMORY. 

v·JRlTE: 

3. BIOP TRANSFERS DATA FRa1 CENTRPl MEMORY TO BUFFER r'EMORY. 

4. DIOP TRANSFERS DATA FRa1 BUFFER MEMORY TO DISK. 

READ: 

3. DIOP TRANSFERS DATA FRa1 DISK TO BUFFER MJ10RY. 

3A. DIOP TRANSFERS ADDITIONtt SECTORS TO BUFFER 
MEMORY (READ AHEAD). 

If. BIOP TRANSFERS DATA FRCM BUFFER MEf'~RY TO CENTRAL 
M:MORY. 

5. DIOP RETURNS REQL£ST TO MIOP INDICATING I/O IS FINISHED. 

6. MICP PASSES RESPONSE TO CPU. 
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1 MIOP 

6 

BIOP 

DIOP 

FIGURE 13-1 . DISK WRITE VIA DIOP 

13.3 

BUFFER 

ME~'ORY 
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1 MIOP 
6 

BIOP . 

DISK DIOP 

FIGURE 13-2 DISK READ VIA DIOP 
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OYERVIEYJ OF DISK I/O VIA BIOP 

I. CPU PASSES DISK REQUEST TO MIOP 

2. MIOP TRM~SFERS REQUEST TO BIOP THROUGH BUFFER MEMORY. 

\t·-IRITE: 

3A. BIOP TRANSFERS DATA FRCf1 CENTRAL r'810RY TO LOCAL 
r£1)RY. 

3B. BIOP TRANSFERS DATA FRa1 LOCAL r£t·1ORY TO DISK. 

READ: 

3A. BIOP TRANSFERS DATA FRa1 DISK TO LOC/ll r'fl,'ORY. 

3B. BIOP TRANSFERS DATA FRCJ1 LOC~ MEMORY TO CENTRAL M8'1ORY. 

3c. BIOP TRANSFERS ADDITIONAL SECTORS FRGr1 DISK TO BUFFER 
~1EMORY CREAD AHEAD). 

4. BIOP RETURNS REQUEST TO MIOP INDICATING I/O IS FINISHED. 

5. M I (P PASSES RESPONSE TO CPU. 



MIOP 

DATA 

BIOP 

FIGURE 13-3, DISK WRITE VIA BIGP 
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MIOP 

ATA 

3c BIOP 

BUFFER 
r.1EMORY 

4 

t-------+------01------+-~R, A. 
""'-----... 

FIGURE 13-4. DISK READ VIA BIOP 
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MAJOR COMPONENTS 

ACOM DEMON ACTIVITY 

C_lh-t- b~ ~ ~ 'tt V (It[ 

DISK DEMON ACTIVITY 

DISK INTERRUPT ANSWERING 

DISK ERROR RECOVERY ACTIVITY (£,zeC +() 

DISK DRIVING ROUTINES 

13.11 



ACOM DEMON ACTIVITY 

/~_:~ ?fty)t6~~ 
NORMALLY BUILDS INITIAlt/EDALS AND PLACES THEM ON EXECUTABLE 
QUEUE IN DeB. ,"------/ . 

NORMALLY INITIATES DISK I/O. 

ACTIVATES DISK DEMON. (D\St()") 

DIOP: 

STARTS 1/0 ON READS. 

SENDS INITIAL EDALS TO BIOP ON WRITES. 

SENDS FIRST STATUS TO MIOP ON WRITES. 

BIOP: 

STARTS 1/0 ON READS. 

MOVES DATA BETWEEN CENTRAL AND BUFFER MEMORY FOR DIOP. 

MIOP: 

EXECUTES OFTEN IN NON-INTERRUPTIBLE MODE. 

RESIDES IN BUFFER MEMORY AS ACOM OVERLAY. 
~ 
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DISK DEMON ACTIVITY 

NUCLEUS OF THE DISK SUBSYSTEM 

EVALUATES REQUESTS PENDING ON A DISK CHANNEL'S DONE QUEUE 

BUILDS EDALS AS NEEDED (SO 3 ON EDAL QUEUE) 

PRIMARY RESPONSIBILITY IN DIOP IS MOVING DATA BETWEEN LOCAL AND 
BUFFER MEr10R Y . 

SENDS EDALS TO BIOP 

IN BIOP TRANSFERS DISK DATA OVER HIGH SPEED CHANNEL 

CREATES DISK ERROR RECOVERY ACTIVITY IF NECESSARY 

USUALLY ACTIVATED BY DISK INTERRUPT ANSWERING 

INITIALLY ACTIVATED BY ACOM DEMON 

EXECUTES OFTEN IN NON-INTERRUPTIBLE MODE 

RESIDES IN BUFFER MEMORY AS DISK OVERLAY 

SENDS DONE STATUS TO MIOP 

13.13 
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ENTERED WHEN A DISK CHANNEL INTERRUPTS 

INITIATES NEXT 1/0 AND SCHEDULES DISK DEMON OR DISK ERROR RECOVERY 

EXECUTES IN NON-INTERRUPTIBLE MODE 

MOVES FINISHED EDALS TO DONE QUEUE. 

ALLOCATES LOCAL BUFFERS ON READS. 

DEALLOCATES LOCAL BUFFERS ON WRITE 

DISK DRIVING ROUTINES 

PERFORM MOST OF THE PHYSICAL 1/0 

USED BY DISK INTERRUPT ANSWERING, DISK DEMON, ACOM DEMON 
AND DISK ERROR RECOVERY. 

EXECUTE IN NON-INTERRUPTIBLE MODE 

ROUTINES AVAILABLE FOR: 

SELECTING HEAD AND CYLINDER 
SETTING UP DISK BUFFERS 
BUILDING AND SENDING A DAL 
INITIATING DISK 1/0 
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£It'ft~ DISK ERROR RECOVERY ACTIVITY 

PERFORMS A SET, TABLE DRIVEN, ERROR RECOVERY ALGORITHM 

CPU IS NOTIFIED OF ANY UNRECOVERABLE ERRORS 

SCHEDULED BY DISK INTERRUPT ANSWERING 

TERMINATES WHEN RECOVERY ALGORITHM COMPLETED 

671GE, IIJ ri- lv 'ff / G£ 
EXECUTES l1Q1TLf IN NON- I NTERRUPTIBLE MODE 

RESIDES IN BUFFER MEMORY AS ERRECK OVERLAY 
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DISK CHANNEL CONTROL TABLES 

DISK CONTROL BLOCK 

408 PARCELS IN LENGTH + r-.A· Mb-O S (&t\: ~ 
ONE FOR EACH DISK CHANNEL 

CONTAINS STATUS AND NECESSARY INFORMATION TO DETERMINE A CHANNEL'S 
STATE. 

USED BY DISK DEMON, DISK INTERRUPT ANSWERING, AND DISK ERROR 
RECOVERY. 

KERNEL MAINTAINS A DCB POINT-ER TABLE. 

DISK READ AHEAD MODULE 

6 PARCELS IN LENGTH 

ONE FOR EACH SECTOR READ AHEAD ON A CHANNEL 

LOCATED AFTER DCB 

POINTED TO BY DCB 

PARCEL 
o 
1 
2 
3 
4 

5 

FLAG:O=DATA ON DISK; l=DATA IN LOCAL; 2=DATA IN MOS 
CYLINDER (11); HEAD (5) 
SECTOR (7); UNUSED (9) 
MOS ADDRESS OF RUFFER (UPPER) 
MOS ADDRESS OF BUFFER (LOWER) 
LOCAL BUFFER ADDRESS 

FIGURE 13-5. DISK READ AHEAD MODULE 
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PARCEL 
o 

1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
40 

FLAG:O=NOT BUS: I=READ; 2=WRITE; 4=R.A.; 10=SEEK; 2N=ERROR REC.; 
lOO=ERRECK: 4N=CHANNEL Y~AIT: lOOOrRRECK: 200=ACTIVATE ERRECK 
CURRENT CYLINDER & HEAD A4~-~ 
EXECUTABLE DAl QUEUE HEAD ~ .. 
EXECUTABLE DAL QUEUE TAIL 
EXECUTABLE DAL QUEUE POPULATION 
MASTER DAL QUEUE HEAD 
MASTER DAL QUEUE TAIL 
DISK SELECTED BITS (2) DISK TYPE (5), DISK CHANNEL (9) 
READ AHEAD (R.A.) COUNT CONSTANT (RA$NUM) 
READ AHEADS DONE FOR CURRENT REQUEST 
POINTER TO READ AHEAD MODULE TABLE 
# OF R.A. SECTORS ACTUALLY USED 
DISK DAL DONE QUEUE HEAD 
DISK DAL DONE QUEUE TAIL 
SECTORS OF READ - UPPER 
SECTORS OF READ - LOWER 
ERROR COUNT 
UNRECOVERABLE ERRORS 
SECTORS OF WRITE - UPPER 
SECTORS OF WRITE - LOWER 
# OF TIMES RETRIED 
FLAG: TYPE OF ERROR 
SEQUENCE # OF ERROR RECOVERY PROCEEDINGS 
CYLINDER, HEAD OF ERROR 
SECTOR, OFFSET AT ERROR 
ORIGINAL ERROR STATUS FOR THIS RECOVERY ATTEMPT 

~~r~~~!~~ M.N lk~~]) 
PUSH/POP CELL, FIRST (FOR ERRECK) 
PUSH/POP CELL, LAST (FOR ERRECK) 
TEMPORARY STATUS CELL 
LINK FOR DISK QUEUE 
FIRST ENTRY IN READ AHEAD MODIILE 

FIGURE 13-6. DISK CONTROL BLOCK 
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DISK REQUEST CONTROL PACKETS 
CPU I/O REQUEST PACKET 

308 PARCELS IN LENGTH 

CONTAINS INFORMATION NECESSARY FOR I/O SUBSYSTEM TO ACCOMPLISH I/O 

SENT OVER CPU LOW SPEED CHANNEL TO MIOP 
RETURNED WHEN I/O FINISHED 

MIOP USES PACKET TO BUILD A DISK ACTIVITY LINK FOR THIS REQUEST. 
NORMALLY ONLY ONE PACKET PER DISK CHANNEL IN IDS (EXCEPT 
IF WRITE BEHIND). 

PARCEL 
o 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 

DESTINATION I.D. ("C1") 
SOURCE I.D. ("A" = DISK; "B" = STATION) 
UNUSED 
UNUSED 
UNUSED 
UNUSED 
UNUSED 
UNUSED 
COS REQUEST I.D. (PSEUDO CHANNEL) 
" " " (TASK XP) 
" " " (BIPOLAR ADDRESS OF DCT) 
" " " (BIPOLAR ADDRESS OF EQT) 

CENTRAL MEMORY ADDRESS OF DATA UPPER 
CENTRAL ME~10RY ADDRESS OF DATA LOWER 
FUNCTION (8 BITS); STATUS (8 BITS) 
UNUSED (5 BITS); lOP (2 BITS); CHANNEL (9 BITS) 
CYLINDER (11 BITS); HEAD (5 BITS) 
SECTOR (7 BITS); O~FQR_F-* AL 
LENGTH IN WORDS UPPER 
LEN 6TH IN HORDS LO~~ER 
FOR lOS USE 
FOR IDS USE 
UNUSED 
FOR lOS USE 

FIGURE 13-7. COS 110 REQUEST PACKET 
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DISK I/O DISK ACTIVITY LINKS 

MASTER DAL: 

408 PARCELS IN LENGTH 

BUILT BY MIOP FROM THE CPU I/O REQUEST PACKET 

ONE FOR EACH I/O REQUEST 

PASSED TO DISK SUBSYSTEM IN APPROPRIATE lOP 

DISK SUBSYSTEM RETURNS MASTER DAL TO MIOP WHEN I/O REQUEST 
I S CO~1PLETED. 

DISK SUBSYSTEM USES MASTER DAL AS A TEMPLATE FOR BUILDING 
EXECUTABLE DALS. 

EXECUTABLE DAL: 

408 PARCELS IN LENGTH 

BUILT BY DISK SUBSYSTEM FROM A MASTER DAL 

ONE FOR EACH SECTOR OF DISK REQUESTED 

USED BY DISK SUBSYSTEM TO KEEP TRACK OF WHERE EACH SECTOR OF 
DATA IS. 

USUALLY PASSED BY DIOP TO BIOP FOR HIGH SPEED TRANSFER 
REQUESTS. 

RETURNED WHEN TRANSFER COMPLETE 

ALSO REFERRED TO AS SLAVE DAL OR EDAL 
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PARCEL 
o 
1 

2 
3 
4 
5 
6 
7 

10 
11 
12, 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 

LINK TO NEXT MASTER DAL IN CHAIN (0 IF LAST) 
FUNCTION OF MSG: 1 =R/\~ DI SK: 2=RELEASE f10S DAL: 
5=STATUS TO COS 
MOS UPPER OF THIS DAL 
MOS LOWER OF THIS DAL 
COUNT OF STATUS SENT TO MIOP 
ACCUMULATOR SENT VIA EMSGIOP 
CHANNEL MESSAGE RECEIVED ON 
UNUSED 
DESTINATION ID 
SOURCE ID 
SEQUENCE # OF LAST E-DAL BUILT 
READ CONTROL, # SECTORS MOVED TO CPU BY BIOP 
# OF FULL SECTORS TO MOVE (COMPUTED FROM 32 & 33) . 
UNUSED 
UNUSED 
UNUSED 
CPU REQUEST IDENTITY 

II II II 

1/ 1/ 1/ 

1/ 1/ 1/ 

CENTRAL MEMORY ADDRESS (UPPER) 
CENTRAL MEMORY ADDRESS (LOWER) 
FUNCTION (8); STATUS (R) 

UNUSED (5); lOP (2); CHANNEL (9) 

CYLINDER (11); HEAD (5) 
SECTOR (7); OFFSET (9) 
LENGTH IN WORDS (UPPER) 
LENGTH IN WORDS (LOWER) 
IF ERROR, ORIGINAL ERROR STATUS 
IF ERROR, INTERLOCK STATUS 
IF ERROR, CYLINDER FROM DK*:l 
UNUSED 

FIGURE 13-8. MASTER DISK ACTIVITY LINK. 
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PARCEL 
o 
1 

2 
3 
4 
5 
6 
7 

10 
11 
12 
13 

14 
15 
16 
17 
20 
21 
22 
23 I 

24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 

LINK TO NEXT EDAL IN CHAIN 
FUNCTION OF MSG: 3=CENTRAL TO MOS; 4=MOS TO CENTRAL; 
6=BIPOLAR TO MOS DN; 7=MOS TO~ DN 
MOS UPPER OF TH IS DAL 
MOS LOWER OF THIS DAL 
UNUSED 
ACCUMULATOR SENT VIA EMSGIOP 
CHANNEL MESSAGE RECEIVED ON 
UNUSED 
ADDRESS OF MASTER DAL 
FLAG: 1 IF EDAL FOR LAST SECTOR ~~ 
SEQUENCE # OF TH IS EDAL 'rfN 
DATA CONTROL: O=DATA IN CENTRA!) I=DATA IN LOCAL; 
2=DATA IN r10S I 
LOCAL MEMORY ADDRESS OF THIS EDAL FOR BIOP RESPONSE 
UNUSED 
UNUSED 
UNUSED 
UNUSED 
UNUSED 
UNUSED 
UNUSED 
CENTRAL MEMORY ADDRESS (UPPER) 
CENTRAL MEMORY ADDRESS (LOWER) 
FUNCTION (8); STATUS (8) 
UNUSED (5); lOP (2); CHANNEL (9) 
CYLINDER (11); HEAD (5) 
SECTOR (7); OFFSET (9) 
UNUSED 
SIZE OF TRANSFER (DEFAULT 10008) 
MOS BUFFER ADDRESS (UPPER) 
MOS BUFFER ADDRESS (LOWER) 
UNUSED 
LOCAL DISK BUFFER ADDRESS 

FIGURE 13-9. EXECUTABLE DISK ACTIVITY LINK. 

13.21 



DISK READ SEQUENCE VIA DIGP 

1. CPU TO MIOP: CPU I/O REQUEST PACKET (CDEM) 

2. MIOP TO MOS: MASTER DAL TO MIOP MESSAGE AREA (CDEM) 

3. MIOP TO DIOP: MOS ADDRESS OF MASTER DAL IN ACCUMULATOR 
(A=10xxxx) 

4, MOS TO DIOP: READ MASTER DAL INTO LOCAL MEMORY CACOM) 
4A, DIOP BUILDS EDALS AS NEEDED (DISK) 
4B, DIOP SETS UP LOCAL AND MOS DISK BUFFERS (DISK) 

5. DISK TO DIOP: DATA INTO LOCAL MEMORY (DISK) 

6 .. DIOP TO MOS: DATA TO MOS (DISK) 

7. DIOP TO MOS: EDAL (PARCEL 1=4) TO DIOP MESSAGE AREA (DISK) 

8. DIOP TO BIOP: MOS ADDRESS OF EDAL IN ACCUMULATOR (A=12xxxx) 
8A, BIOP SETS UP LOCAL BUFFER (ACOM) 

9. MOS TO BIOP: DATA INTO LOCAL MEMORY (ACOM) 

10. BIOP TO CPU: DATA INTO CENTRAL MEMORY (ACOM) 

11. BIOP TO DIOP: REQUEST COMPLETED;P~RCEL 1 OF EDAL IS 7 (ACOM) 

12. DIOP TO MIDP: REQUEST COMPLETED:PARCEL 1 OF MDAL IS 5 (DISK) 

13. MIOP TO CPU: CPU I/O REQUEST P/~CKET; PARCEL 16, BYTE 1 IS 0 
(ACOM) 
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13 

I 
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I 

MIOP 

DATA 
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FIGURE 13-10. DISK READ VIA DIOP 
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CHAPTER 14 

CONCENTRATOR SUBSYSTEM 





FUNCTIONS 

ALLOWS APPARENT DIRECT COMMUNICATION BETWEEN THE CPU AND A 
FRONT END. 

LOOKS LIKE A CRAY-1 S CHANNEL PAIR TO FRONT END. 

THUS NO CHANGES NECESSARY TO EXISTING 
FRONT-END STATIONS. 

MAY REDUCE THE NUMBER OF INTERRUPTS TO THE CPU PER FRONT-END 
MESSAGE. 

14.1 
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CHARACTERISTICS 

RESlIES IN BUFFER ~RY AS OVER.LAYS. 

EXECUTES rvDSll Y IN rlIOP WITH HIGH SPEED TRANSFERS TO CPU THROUGH 
BlOP. 

ONE ACTIVE CONCENTRATOR FOR EACH FRONT-END CHANNEL PAIR. 

MAY HA \IE SEVERAl LOG I CAL ID I S LOGGED ON TO ONE 
CONCENTRATOR. 

EACH ID NAY HAVE A DIFFERENT SEGMENT SIZE. 

CONTRQLED VIA CONC AND ENDCONC KERNEL CONSOLE CO't1ANDS. 
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MAIN CDf'lPONENTS 

CONC ACTIVITY: 

INITI~_IZES CONCENTRATOR RESOLRCES 

CREATES FEREAD, rn,~.IT, CONCD AND CONeI ACTIVITIES 

CONer ACTIVITY: 

ACCEPTS I"£SSAGE FRrn A FRONT END VIA FEREAD. 

PUTS M:SSA~ IN BUFFER ~OORY. 

CONCa ACTIVIlY: 

SENDS A rES SAGE TO A FRONT END VIA FEHRIT. 

rvESSA(f IS IN BUFFER MEfv'ORY. 

FEREAD ACTIVITY: 

READS A rvESSAGE FRa1 A FRONT END INTO LOCAl rtr'10RY. 

FE}fRIT ACTIVITY: 

v.RITES A ~'ESSAGE TO A FRONT END FRCM LOCAL rB'10RY. 

CRA YMSG OVERLAY: 

GETS CENTRAL r£10RY ADDRESSES FOR ~SSAGES VIA CHANNEL 
EXTENS ION TA.BLE (CXT). 

A~JAKENS K5GIO ACTIVITY IN BIOP TO mVE r'£SSAGES INTO OR 
OUT (f CENTRAl MEMORY. 



CONCENTRATOR ACTIVITY INTERACTION 

INTERACTION IS VIA SYNC SERVICE REOUEST CALLS. 

A SYNC SERVICES A 2 PARCEL PUSH QLEUE IN LOCAL ~B10RY. 

IF QUElf IS ~PTY, A SY~[ CALL RESULTS IN A PUSH 
ON TO THE QUEUE. 

IF FULL, QI£UED ACTIVITY IS POPPED CFF THE QUEUE 
AND PLACED ON THE CP QUEL[. THE SYNCING ACTIVITY 
REGAINS CONTROL. . 

"SYNC"ING ACTIVITIES MAY PASS ONE PARCEL rvESSAGES THROUGH 
PARCELS 17 AND 13 OF THEIR ACTIVITY DESCRIPTORS. 
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Queue C'!'$NQ 

FEWRIT 

I 
Queue I CL@WQ I CHKSMO I 
I SRCHID I 

CONCa 

I CHKSMI I 
I CONC I CONCERR I I CL@CQ 1 FREEBUFS 1 Queue 

CRAYMSG 1 I I I~I REMVID 

LOGOFF 

I CONCI ( :.r I 1 
SRCHID 

I 
LOGONA 

LOGONB I· -I MULTIPLY 

Queue I CL@RQ I LOGONC 

I I I ENTRID r SRCHID .. 
I I FEREAD 

LOGOFF 

Queue CT$RQ 

Figure 14-1. Tree structure of Concentrator software 
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OVERVIEW OF FRONT-END MESSAGE FLOW 

I. FRONT END SENDS MESSAGE CONSISTING OF LCP AND POSSIBLY 
SUB-SEGMENTS AND LTP TO MIOP. (FEREAD) 

2. MIOP WRITES THE MESSAGE TO BUFFER MEMORY. (CONCI) 

3. MIOP GETS CENTRAL MEMORY ADDRESSES FROM CPU FOR INPUT MESSAGE. 
(CRAYMSG) 

4. MIOP SENDS ADDRESS INFORMATION TO BIOP VIA BUFFER MEMORY. 
(CRAYMSG) 

5. BIOP READS THE MESSAGE INTO LOCAL MEMORY. (MSGIO~MSGIN) 

6. BIOP WRITES THE MESSAGE TO CENTRAL MEMORY. (MSGIN) 

7. BIOP TELLS MIOP IT IS DONE VIA BUFFER MEMORY. (MSGIO) 

8. MIOP TELLS CPU MESSAGE IS IN CENTRAL MEMORY. (CRAYMSG) 
8A. CPU PROCESSES MESSAGE AND BUILDS A RESPONSE. (SCP) 

9. M I OP RECEIVES RESPO~ISE MESSAGE CENTRAL MEMORY ADDRESSES 
FROM CPU. (CRAYMSG) 

10. MIOP SENDS ADDRESS INFORMATION TO BIOP VIA BUFFER MEMORY. 
(CRAYMSG) 

II. BIOP READS CPU RESPONSE MESSAGE INTO LOCAL MEMORY. 
(MSGIO~MSGOUT) 

12. BIOP WRITES CPU RESPONSE MESSAGE TO BUFFER MEMORY. 
( ~\SGOUT) 

13. MIOP READS RESPONSE MESSAGE INTO LOCAL MEMORY. (CONCO) 

14. MIOP SENDS RESPONSE MESSAGE TO FRONT END. (FEWRIT) 
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3 

MIOP 
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BIOP 
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FIGURE 14-2. FRONT-END MESSAGE FLOW 
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CHAPTER 15 

STATION SUBSYSTEM 





FUNCTIONS 

PROVlIES A t'£ANS FeR OPERATOR-CPU Cat1UNICATION I 

CONTROLS OPERATOR CONSOLES 

MAY E£ USED AS A BATCH JOB ENTRY STATION. 
JOBS OR DATASETS STAGED FROM TAPE 

MAY ACCEPT CPU OUTPUT AND DISTRIBUTE IT TO MAG TAPE OR PRINTER 

AlL~JS ON-L I NE IEBUGG I NG (f CPU 

J?,/) / fJv'{ S 
.(~U~·~#. ! 
~--- ~ ~M ---
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CHARACTERISTICS 

RES I LES I N BUFFER ME1'ORY AS OVERLAYS. 

EXECUTES mSllY IN MIOP ~JITH SCME HIGH SPEED TRANSFERS THROUGH 
BIOP. 

MAY HAVE mRE THAN ONE STATION ACTIVE AT A TIME. 

EACH STATION MUST HAVE A DEDICATED CONSOLE. 
THEY- MUST SHARE THE EXPANDER PERIPHERALS. 
TINa OR MORE CONSOLES MAY BE SUPPORTED BY 
ONE STATION. 

Ca1MUNICATES ~IITH CPU IN STANDARD CRAY ~SSAGE FORMAT. 

APPEARS TO It JUST ANOTHER FRONT-END STATION TO CPU. 
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COMMUNICATION PROTOCOL 

A rf:SSA(f IS A VARIABLE SIZE SET (f TRANSMISSIONS BEThfEN A 
STATION AND TIiE CPU. 

IT IS PLWAYS HEADED BY A LINK CON1RQ PACKAGE CLCP) 

MAY CONTAIN ONE OR MORE ADDITIONAL TRAN~1ISSIONS TERMED 
SUB-SEGt·'ENTS. 

A ffiOUP (F SUB-SEGMENTS ASSOCI.~TED ~~JITH ONE 
LCP IS TERrfJJ A SE(1''£NT. 

r1AXH1UM SEGMENT SIZE IS IETERMINED 
BY CPU START UP PARAMETER. 

SUB-SEGrvENT SIZE IS IETERMINED BY STATION. 

MAY CONTAIN A LINK TRAILER PACKAGE CL TP) FeR VALIDATING 
THE rv£SSA~. 

DATASETS ARE TRANSFERRED I N ONE OR f1JRE ~SSAGES. 

ALL (f THE ~SSAGES RELATED TO I~ SINGLE DATASET IS 
TERNED A STREAM. 

STREAMS ARE MAINTAINED THROUGH STREM1 CONTROL BYTES 
PRESENT IN THE LCP. 

THE MAXIMUM Nl11PfR (f STREAMS CUP TO 8 INPUT AND 
8 OUTPUT) IS ITIERMINED BY THE STATION. 
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TRANSMISSION 1 LCP 

TRANSMISSION 2 SUBSEGMENT 1 

TRANSMISSION 3 SUBSEGMENT 2 SEGMENT MESSAGE 

TRANSMISSION N+l SUBSEGMENT N 

TRANSMISSION N+2 LTP - - - OPTIONAL 

FIGURE 15-1. CRAY MESSAGE FORMAT 
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LINK CONTROL PACKAGE 

AL~~AYS CONSISTS a= SIX 64 BIT \fJORDS (24 PARCELS) 

CONTAINS If'fORMATION NECESSARY TO PROCESS ITS' ASSOCIATED SEGMENT. 

ALSO PROVlIES INFORMATION CONCERNING AlL STREAMS. 

PARCEL r------------------, 
o IESTINATION ID ( 'C1' OR STATION LOGON ID) 
1 SOURCE ID ( 'C1' OR STATION LOGON ID) 
2 NUMBER (f SUBSEGfv£NTS CNSSG); ~SSA~ NUMBER (MN) 
3 MESSAGE CODE (MC); MESSAGE SUB-CODE (MSC) 
4 STREAM NUMBER (STN); SEGfv£~IT NUMBER (SGN) (UPPER) 
5 SEGf£NT NUMI£R (L(lAIER) 
6 SEGME~IT BIT COUNT CSGBC) (UPPER) 
7 SEGt'ENT BIT COUNT CSGBC) (LO/fER) 

10 UNUSED 
11 UNUSED 
12 UNUSED 
13 UNUSED 
14 INPUT STREAM CONTROL BYTE 1 CISCB1); ISC~ 
15 ISCB3 ; ISCB4 
16 I SCBS ; I SCB6 
17 I SCB7 ; I SCBg 
20 OSCB1 ; OSCB2 
21 OSCB3 : OSCR4 
22 OSCBS ; OSCB6 
23 OSCB7 ; OSCB8 
24 UNUSED 
25 UNUSED 
26 UNUSED 
7J UNUSED 

FIGURE 15-2. LINK CONTROL PACKAGE 
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STREAM CONTROL BYTES 

PROVIDE A MEANS OF PASSING STREAM STATUS INFORMATION. 

USED BY BOTH THE STATION AND THE CPU. 

OCTAL CODE ACRONYM MEANING SENDER RECEIVER 

00 IDL IDLE X X 
01 RTS REQUEST TO SEND X 
02 PTR PREPARING TO RECEIVE X 
03 SND SENDING X 
04 RCV RECEIVING X 

I 05 SUS SUSPEND X 
06 END END OF DATASET X 
07 SVG SAVING DATASET X 
10 SVD DATASET SAVED X 
11 PPN POSTPONE X 
12 CAN CANCEL X X 
13 I~CL MASTER CLEAR X X 

TABLE 15-1. STREAM CONTROL BYTES. 
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MAl N COMJONE~·ITS 

STAT I ON OVERLAY: 

INITIALIZES A STATION ~HEN 'STATION' IS 'TYPED IN AT 
THE MIOP KERNEL CONSOLE. 

ALL OTHER STATION C(}1MANDS TYPED IN A 
A STATION CONSOLE. 

INITIATES ONE SET (f STATION CONSOLE HAr~IlING .ACTIVITIES: 
KEYBD, ell, AND DISPLAY 

KEYBD ACTIVITY: 

RECEIVES CHARACTERS ENTERED AT THE STATION CONSOLE 
KEYBOARD. 

ONE KEYBD ACTIVITY FOR EACH ACTIVE STATION. 

CALLS THE CONSL OVERLAY TO ECHO THE CHARACTERS. 

ACTIVATES THE CLI ACTIVITY TO PROCESS COMr'1ANDS. 

ClI ACTIVITY: 

INTERPRETS AND EXECUTES THE OPERATOR Ca1"lANDS. 

ONE ClI ACTIVITY FOR EACH ACTIVE STATION. 

GETS Cllt1ANDS FR(J11 A CIRCULAR BUFFER FILLED BY THE 
KEYBD ACTIVITY, VALIDATES TH81, AND CALLS APPROPRIATE 
OVERLAY (CatlJ-13) TO PROCESS THEJ1. 
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DISPLAY ACTIVITY: 

FORMATS THE OPERATOR DISPLAY. 

ONE DISPLAY ACTIVITY FOR EACH ACTIVE STATION. 

RESPONDS TO REQUESTS FRa1 QI AND CItLS APPR(FRIATE 
DISPLAY OVERLAY CDISPOl, DISP02). 

PROTOCOL ACTIVITY: 

f1ANAGES STATION-CPU C(}1MUNICATIONS FOR ftlL ACTIVE STATIONS. 

INITIATED BY LOGON COMMAND. 

TERJ'1INATED BY LOGOFF OR COMMUNICATION BREAKro~N. 

RESPONSIBLE FOR: 
(£NERATING i"ESSAGES SENT TO CPU. 
Vf1lIDATING CPU RESPONSES. 
MAINTAINING STREA1'1 STATES. 
CREATING ACTIVITIES TO MANA(f D~.TASET TRA~lSFERS. 
SCHEDUL I NG rt£SSAGES TO CPU. 
DISTRIBUTING CPU RESPONSES. 

STAGEIN ACTIVITY: 

STAGES A DATASET FROM THE I/O SUBSYSTE}l TO CPU. 

CREATED BY PROTOCOL ACTIVITY. 

REQUEST ORI GINATES FRCt1 A SAVE CR SUBMIT COMMAND FRav1 
OPERATOR, OR AN ACQUIRE MESSA(f FR(Jt1 A JOR IN CPU. 

ONE FOR EACH ACTIVE INPUT STAGING OPERATION .. 
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STAGEOUT ACTIVITY: 

STAGES A DATASET FRCl1 CPU TO THE I/O SUBSYSTEM. 

CREATED BY THE PROTOCQ ACTIVITY ~~EN CPU INTIATES 
STAGING ON AN OLITPUT STREAM. 

ONE FOR EACH ACTIVE STAGING OPERATION. 
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STATION ACTIVITY INTERACTION 

ACTIVITIES PASS PARAMETERS VIA SHARED LOCAL MEMORY AREAS. 

POINTERS TO TI1ESE AREAS CTAPlES) ARE i'1AINTAINED 
IN GLOBAI_ REGISTERS. 

THUS AN ACTIVI1Y MAY rl)DIFY AN ENTRY IN ONE (f 
THESE TABLES AND PASS CONTROL TO ANOTHER ACTIVITY 
WITHOUT PASSING THE TABLE ADDRESS AS A PARA~TER. 

ACTIVITIES INTERACT VIA THE PUSH, POP, AND TPUSH SERVICE 
REQUESTS. 

ACTIVITIES MAY PASS PARAMETERS AND INTERACT VIA THESE SERVICE 
REQUESTS BY USING THE SIGNAL AND WATCH MACROS. 

THESE SERVI CE A 3 PARCEL AREA, 2 CF \AJH I CH ARE 
USED AS A QUEUE, AND THE THIRD FOR PASSING 
COL'ED r'ESSAGES TO ANOTHER ACTIVI1Y. 
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OVERVIEW OF STATION-CPU MESSAGE FLOW 

I. OPERATOR INITIATES STAGING OR AN OPERATOR COMMAND. 

lA. MIOP BUILDS A MESSAGE CONSISTING OF AN LCP 
AND POSSIBLY SUBSEGMENTS. 

2. MIOP WRITES THE MESSAGE TO BUFFER MEMORY. 

3. MIOP GETS CENTRAL MEMORY ADDRESSES FROM CPU FOR INPUT MESSAGE. 

4. MIOP SENDS ADDRESS INFORMATION TO BIOP VIA BUFFER MEMORY. 

5. BIOP READS THE MESSAGE INTO LOCAL MEMORY. 

6. BIOP WRITES THE MESSAGE TO CENTRAL MEMORY. 

7. BIOP TELLS MIOP IT IS DONE VIA BUFFER MEMORY. 

8. MIOP TELLS CPU MESSAGE IS IN CENTRAL MEMORY. 

BA. CPU PROCESSES MESSAGE AND BUILDS A RESPONSE. 

9. MIOP RECEIVES RESPONSE MESSAGE CENTRAL MEMORY ADDRESSES FROM 
CPU. 

10. MIOP SENDS ADDRESS INFORMATION TO BIOP VIA BUFFER MEMORY. 

II. BIOP READS CPU RESPONSE MESSAGE INTO LOCAL MEMORY. 

12. BIOP WRITES CPU RESPONSE MESSAGE TO BUFFER MEMORY. 

13. MIOP READS RESPONSE MESSAGE INTO LOCAL MEMORY. 

14. IF APPROPRIATE, MIOP SENDS RESPONSE TO DISPLAY. 
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BUFFER 
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FIGURE 15-3. STATION-CPU MESSAGE FLOW 
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CHAPTER 16 

INTERACTIVE STATION 
SUBSYSTtJ1 





FUNCTIONS 

ALL~ OPERATOR TO RUN JOBS IN THE CPU IN AN INTERACTIVE 
FASHION. 

CHARACTERISTICS 

RESIIES IN BUFFER rvB'ORY AS OVERLAYS 

EXECUTES r'OSTLY IN MIOP IllITH HIGH SPEED TRANSFERS TO CPU 
THROUGH BIOP. 

MAY SUPPORT SEVERAL CONSOLES 

CONSISTS OF ~~O PARTS: 

INTERACTIVE CONCENTRATOR 

INTERACTIVE CONSOLE 
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INTERACTIVE CONCENTRATOR COMJONENTS 

IAIOP ACTIVITY: 

INITIALIZES THE INTERACTIVE CONCENTRATOR AND ACCEPTS 
Cavt1ANDS FOR IT. 

CURRENT CCMMANDS ARE LOG, LOGOFF, POLL AND END. 

CRE~TES THE IAIOPl ACTIVITY 

IAIOPl ACTIVITY: 

MAIN CONTROL CF INTERACTIVE CONCENTRATOR 

IAI OPl OVERLAY CALLS IAFUNC, IAMSG AND CRA ~SG OVERLAYS. 

IAFUNC OVERLAY: 

PROCESSES INTERACTIVE CONCENTRATOR COMMANDS. 

I JlMSG OVERLAY: 

DISTRIBUTES RESPONSES TO INTERACTIVE CONSOLES. 

CRA Yr1SG OVERLAY: 

SENDS ~SSAGES TO THE CPU 
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IAIOP 

i 
I 

// l 
/ L..----,r..--S-I-GN-A-L 

I 

i 

I IAf1SG 

\ 
\ 

\ 

1 __ -

CRAYMSG 

QUEUE 
HATCH 

IAIOPI 

IAFUNC 

ENTRID 

-----. CREATE 
4 .. CALL 

CRAYMSG 

REr1V ID 

FI GURE 16-1. TREE STRUCTURE OF ItlTERATIVE 
CONCENTRATOR SOFTWARE 
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INTERACTIVE CONSOLE COMPONENTS 

lACON ACTIVITY: 

INITIALIZES THE INTERACTIVE CONSOLE 

CREATES THE KEYBD ACTIVITY FOR INPur AND THE IAOUT 
ACTIVITY TO UPDATE THE SCREEN. 

PASSES CONTROL TO THE IACONl OVERLAY. 

IACONl ACTIVITY: 

MAIN CONTROL ACTIVITY FOR THE INTERACTIVE CONSOLE. 

ONE PER INTERACTIVE CONSOLE 

PROCESSES INPUT FRCJv1 THE KEYBOARD BUFFER AND 
NOTIFIES THE INTERACTIVE CONCENTRATCR. 

I ACMD OVERLAY: 

PROCESSES C(l1MANDS TO THE INTERACTIVE CONSOLE. 

ca~ANDS ARE PRECEDED BY A COMMAND CONTROL CHARACTER (/) 

CURRENTLY SUPPORTED C(JtlANDS ARE: 
ABORT 
ATTENTION 
BYE 
CHANGE 
CO'ftNT 
ECf 
LOGOFF 
LOGON 
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USURP ICONSL 

READ 

ERROR 

lACON 
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4t .. CALL 
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FIGURE 16-2. TREE STRUCTURE OF INTERACTIVE 
CONSOLE SOFTWARE 

16.5 





CHAPTER 17 

IfP,DSTART 





OVERVI E\v 

lOS IS INITIALLY DEADSTARTED FROM TAPE. 

SUBSEQUENT RESTARTS MAY BE FROM DISK. 

THE CPU MAY BE DEADSTARTED FROM TAPE OR DISK. 
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I/O SUBSYSTEM DF-ADSTART 

MIOP IS INITIALLY DEADSTARTED FRO'1 TAPE THROUGH THE EXPANIER 
CHANNa. 

MIDP INITIALIZES THE BUFFER rOORY CONFIGURATION AND ~RITES 
A COPY OF THE KERNEL TO BUFFER MEMORY. 

MIGP THEN rfADSTARTS THE OTHER lOPS IN THE CONFIGLRATION 
WH I CH CAUSES THE KERNEL TO Ef READ IN FRCJv1 BUFFER ~OORY. 

THESE lOPS ARE THEN INITIALIZED BY SYSS OVERLAY I 

THE PftAP OVERLAY IS REFERENCED AT IEADSTART BY ALL lOPS FOR 
CONFIGURATION HfORMATION. 
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ftMAP OVERLAY 

THE Pf1AP OVERLAY IS USED TO PROVIII CONFIGURATION UIFOPl"ATION 
FOR lOS INITIALIZATION. 

CHANGES TO AMAP ARE MADE USING THE UPDATE UTILITY. 

THERE ARE n~REE TYPES (f TABlES IN Pf1AP: 

INITIAL AMAP TABLE 

lOP INFORMATION TAJl.E 

CHANNEL COtFI GLRATI ON TABLE 
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THE INITIAL AMAP TABLE IS 12R PARCELS IN LENGTH AND IS '-SED TO 
PROVIll: Sa1E BUFFER fB10RY I~fORfv1ATION AND TO POINT TO THE lOP 
INFORMATION TABLES. 

PARCEL IISCRIPTION 
(IN !\MAP) 

* 5 BUFFER MEMORY SIZE IN 131K WORD UNITS 
6 NUMBER CF 1/0 PROCESSORS IN SUBSYSTEM 
7 M I OP BUFFER MEMORY MESSA(I AREA SIZE I N ~JORDS 

10 BIOP BUFFER tB"lORY ~SSA(£ AREA SIZE IN WJRDS 
11 IOP-2 BUFFER r'tMORY MESSA(I AREA SIZE I N ~~ORDS 
12 IOP-3 BUFFER tB"lORY r'ESSAGE AREA SIZE IN ~~K)RDS 

13 POINTER TO ~1IOP I~fORMATION TABLE 
14 POINTER TO BIOP IrFORMATION TABLE 
15 POINTER TO IOP-2 INFORMATION TARLE (0 IF NOT 

CONFIGURED) 
16 POINTER TO HP-3 I~OR~1ATION TABLE (0 IF NOT 

CONFIGURED) 

TABLE 17-1. INITIAl N'tAP TABLE 

* SINCE THE OVERLAY ~'1ACRO tINERATES A 6-PARCEL HEArfR, THIS 
PARAMETER MUST If SPECIFIED AS THE FP PARAMETER ON THE OVERLAY 
MACRO, AND NP MUST PE O. FOR EXAMPLE: 

LOCATION RESULT CPERAND Ca1f"ENT 

OVERLAY A~AP,NP=O,FP=4 . HAlF ~11 LL I ON ~ORDS 
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THE lOP INFORMATION TABLE IS 7 PARCELS PER I/O PROCESSOR AND IS 
USED TO PROVIDE LOCAL AND BUFFER MEMORY ALLOCATION INFORMATION 
AND TO POINT TO THE CHANNEL CONFIGURATION TABLE. 

OFFSET DESCRIPTION 

0 BUFFER MEMORY ALLOCATED TO THIS lOP IN lK WORD UNITS 

1 NUMBER OF 512-~IORD BUFFERS TO RESERVE IN LOCAL MEMORY 

2 NUMBER OF SOFTWARE STACK AREAS TO ALLOCATE IN 
BUFFER ~~EMORY I 

3 SIZE OF OVERLAY MEMORY IN LOCAL MEMORY. 

4 NUMBER OF MESSAGE PACKETS CDALS) TO RESERVE IN LOCAL 
I~EMORY . 

5 LOCAL MEMORY SIZE IN 65K PARCEL UNITS; THIS IS ALWAYS 
I. 

6 POINTER TO CHANNEL CONFIGURATION TABLE FOR THIS rop. 

TABLE 17-2. lOP INFORMATION TABLE 
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n1E CHANNEL CONFIGURATION TAJLE IIINTIFIES lIVICES ATIACHED TO 
CHANNELS 6 TO 478 a= AN I/O PROCESSOR. THE STATUS (f THE 
CHANNEL. IS ALSO INDICATED. 

ENTRIES IN THIS TABLE ARE lHINED VIA THE CHANNEL MACRO. 
THERE ARE ~K) TYPES (f TABLE ENTR I ES : 

CHANNEL NUM 

NUM - HIGHEST CHANNEL NLMPER IISCRIBED BY TABLE. 

CHANNEL (CHANNEL), ST=STATUS, TY=rYPE 

CHANNEL - CHANNEL. NUMBERCS) 

STATUS - CHANNEL STATUS: 
UP - DEFAULT 
IXMN - CHANNEL NOT TO Pf USED 

TYPE - TYPE OF CHANNEL OR DEVICE ON CHANNEL: 
AD MIDP ACCUMULATOR CHANNEL 
Al BIOP ACCUMULATOR CHANNEL 
A2 IOP-2 ACCUMULATOR CHANNEL 
A3 IOP-3 ACCur1ULA TOR CHANNEL 
It1 ltOCK MULTIPLEXER CHANNEL 
CH CPU HIGH-SPEED CHANNEL 
CL CPU La~l-SPEED CHANNEL 
CO TEC l~55 D I SPLAY 
C1 TEC 1440 DISPLAY 
CS N1PEX D I SPLAY 
D1 0D-19 DISK IRIVE 
D2 DD-29 DISK ffiI'vE 
EX EXPANI£R CHANNEL 
ST FRONT-END CHANNEL 
EM UNUSED 
(8~,N) N UNUSED CHANNEL ENTRIES 
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lOS TAPE DEADSTART 

THE CONVENT I ONAL lOS TAPE LA YOlJT IS: 

FILE 0 - TAPELOAD ~ S~ 
FIlE 1 - rMP 
FILE 2 - KERNEL 
FILE 3 - OVERLAYS ~ ~ ~ 

PROCEDURE: 

1. roUNT THE lOS IEADSTART TAPE ON THE lOS TAPE UNIT 

2. PUSH MASTER CLEAR AND IEADSTART BUTTONS AT THE 
fUJER UNIT. 

3 • l'(PE "2" I N RESPONSE TO THE TAPELOAD "FRO'1 MTO: 11 

MESSAtE AT THE MIOP KERNEL CONSOLE. 

4. IF lliE KERNEL ~/AS ASSEr1ElED vlITH THE ON-LINE IEBUG(£R, ~ 

TYPE "X" \'IHEN TIlE ! PRC1'1PT C~ARAC1IR APPEARS. V~ '0 

5. vJHEN IEADSTART IS CO~PLETE,A SYSTEM ~SSAGE \'lILL BE 
POSTED AT EACH KERNB.. CONSOLE. 

6. IEADSTART THE CPU, IF APPROPRIA.TE. 
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f1IOP INITIAL DEADSTMT SEQUENCE 

1) OPERATffi PUSHES M~STER CLEAR BUTTON 

THIS CAUSES EXIT STACK LOCATION ZERO TO 
EE SET TO ZERO. 

CLEARS CHANNELS' DN AND BZ FLAGS 

2) OPERATOR PUSHES DEADSTART BUTTON 

THIS CAUSES FIRST BLOCK OF TAPE TO BE 
LOAIE) INTO LOIJ ~181)RY. 

I NTERRUPT OCCURS ~!HEN OONE. 

HAR1)/ARE BEGINS EXECUTION AT ADJFESS IN 
EXIT STACK LOCATION ZERO, \~HICH IS ZERO. 

3) TAPELOAD ROUTINE (LOCATED IN FIRST BLOCK) LOADS REST 
(f KERNEL FRa1 TAPE. 

4) DISABLE INTERRUPTS ON CHANNELS 3 TO 47 

5) PERFORM LOCAL MEMORY DIAGNOSTICS 

6) JUMP TO SYSTEM INITIAlIZATION ROUTINE 
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BIOP, DIOP, & XIOP DEADSTART SFQUENCE 

1) MICP ISSUES AO*:l CONMAND vJITH MASTER CLEAR AND IB\DSTART 
BITS SET IN A. 

2) MIOP ISSUES AO*: 1 COMMAND WITH MASTER QEAR AND IEADSTART 
BITS CLEARED. 

THIS INITIATES TRANSFER (f U),IER 69< PARCELS (f 

BUFFER ~OORY 

vJHEN TRANSFER Cav1PLETES, AN I NTERRUPT IS (INERA TED 
AND EXECUTION BEGINS AT LOCATION O. 

3) DISAElE INTERRUPTS ON CHANNELS 3 TO 47. 

4) PERFORM LOCAL MEMORY DIAGNOSTICS. 

@£q-:t£' 
5) LOAD SYSS OVERLAY AND BEGIN RECONFIGURATION OF KERNEL 

FOR THIS lOP. 
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fSOf: 
177777 

TRAP 

~t£5 ----. __ ._----_ ... _. -.- -

I<ERNEL 

OVERLAY rB'10RY 

r'OS-DAL BIT Ml\P 

IOP-1 INPUT MSG QUEUE 

IOP-1 OUTPUT MSG QUEUE 

IOP-2 & IOP-3 MSG QUEUES 

MOS ,llLOCATION BIT MAP 

LOCAL S(fn~JARE STACK 

DAL CHAIN 

LOCJ\l TRACE BUFFER 

CRT TABLES AND BUFFERS 

FREE ~ORY 

~-----------------------------
LOCAl DISK BUFFERS 

FI GURE 17-1. MIOP LOCAL ~£MORY 
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o 
TRAP 

KERNEL (COMrON PlOCK) 

~~.~--------------------~ 

OVERLAY r£10RY 

mS-DAL BIT MAP 

t'OS BIT MAP LD ;t5 uFFs 
~ c> P-{{)J ~ S P';9-Gt:: 5 ------------------------------

TRACE BUFFER BIT ~1AP .1l.a...-
LOCAl S(fTh/ARE STACK 

DAL CHAIN 

IOPO, IOPl, IOP2, IOP3 
MSG QUEUES 

DISK CONTROL BLOCKS (OCB) 

CRT TABLE & BUFFER 

LOCAL TRACE BUFFER 

FREE MEMORY 

;D~ ~-----------------------------
LOCAL DISK BUFFERS 

177777 
FIGURE 17-2. BlOP, DIOP, OR XIOP LOCAL ~ORY 
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I1:RNEL 

~¥- 1-----------------1 
SYSTEM DIRECTORY 

IOPO MSG AREA 

IOP2 MSG AREA 

IOP3 MSG AREA 

OVERLAYS 

IOPO SOFTWARE STACK AREA 

~-----------------------------
IOPO KERNEL AREA 

IOP2 S0Fn4ARE STACK AREA 

~-----------------------------
IOP2 KERNEL AREA 

IOP3 SOFlY/ARE STACK AREA 
~-----------------------------

IOP3 KERNEL AREA 

IOPI SOFTWARE STACK AREA 
~-----------------------------

. IOPI KERNEL AREA 

L-20000 t{)S TRACE BUFFERS 

FI GlPE 17-3. BUFFER t1EMORY 
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DEADSTART DISK FILES 

THREE DISK DIRECTORIES ARE SET ASIDE BY COS AT INSTALL TIME FOR 
DEADSTART FILES. 

THE DIRECTORIES ARE: 

COS L~ED TO STORE COS BINARY FILES. THE 
FILES ARE CREATED, NAMED AND SAVED USING 
THE SY OPT I ON ON THE START COMt'W~D OR THE 
COpy UTILITY. 

PAR USED TO STORE PARftfETER 1EXT FILES. 
THESE ARE CREATED USING THE SY OPTION ON 
THE START Ca1MAND; THE COpy UTILITY; AND 
THE PARMTER FILE EDITOR. 

lOS USED TO STORE lOS BI NARY FI LES . THESE ME 
CREATED USING THE COPY UTILITY. 

THE ~W'1ES (f FILES RESIDING IN ~ESE DIRECTORIES MUST FE 15 OR LESS 
ASCII CHARACTERS. 

THEY CANNOT PfGIN WITH MT OR n. 
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lOS DISK DEADSTART 

UNDER CERTAIN CONDITIONS, THE IDS MAY BE RESTARTED 
FROM A FILE IN THE lOS DIRECTORY ON DISK. 

PREREQUISITE: 

A FILE, lOS, HAS PREVIOUSLY BEEN SAVED WITH 
THE COpy FILE UTILITY. 

PROCEDURE: 

1. TYPE CNTRL-D AT THE MIOP KERNEL CONSOLE. 
IF uSYSDUMP?U APPEARS, GO TO 5. 

2. IF NO RESPONSE, MAKE SURE THERE IS NO TAPE 
LOADED ON THE TAPE DRIVE AND PUSH MASTER 
CLEAR AND DEADSTART AT'THE POWER UNIT. 

3. IF 2 RESULTS IN ENTERING THE DEBUGGER. TYPE 
CNTRL-D TO EXIT. 

4. TYPE CNTRL-D AGAIN. IF uSYSDUMP?U DOES NOT 
APPEAR, A TAPE DEADSTART MUST BE PERFORMED. 

5. TYPE uyu OR uN u IN RESPONSE TO uSYSDUMP?u 

6. WHEN DUMP COMPLETE (OR IMMEDIATELY), uRESTART?U 
WILL BE POSTED. TYPE uyu. 

7. ENTER IDS IN RESPONSE TO uENTER RESTART FILE 
NAME: u MESSAGE. 

8. IF AN ERROR OCCURS, IT MAY BE NECESSARY TO DEADSTART 
FROM TAPE. 
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MESSAGE ~t£ANING 

DISK ERROR AN UNRECOVERABLE DISK ERROR OCCURED. 

LABEL NOT FOUND MASTER DEVICE LABEL COULD NOT BE FOUND. 

DIRECTORY NOT FOUND THE lOS DIRECTORY COULD NOT BE FOUND. 

FILE NOT FOUND THE NAMED FI LE COULD NOT Pf FOUND IN 
lOS DIRECTORY. 

MOS ERROR AN UNRECOVERAPlE ERROR OCCURRED WHILE· 
READ I NG BUFFER r1EMORY. 

RETRY? DISPLAYED AFTER ERROR .t1:SSAGES. ENTER 
"Y" IF ANOTHER TRY AT RESTART IS 
DESIRED. A NEV·' PRIl1PT FOR FILE NAtA£ 
WILL ALSO BE DISPLAYED. 

TABLE 17-3. lOS DISK RESTART ERROR MESSAGES 
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CPU DEADSTART 

CPU DEADSTART REQUIRES A COS BINARY FILE AND A PARAMETER FILE. 

EITHER (f THESE CAN RESIlE ON TAPE OR DISK. 

TJ£ PARAfv1ETER FILE MAY ALSO FE INPUT FRO'l THE 
CONSQE; OR AN EXISTING ONE MAY FE EDITED 
THROUGH THE CONSOLE. 

THE FORr'1AT (F 111E STAAT C(HVlftND, INPUT AT THE MIOP !(£RNEL 
CONSOLE, IS: 

START COSFILE PARFILE [ED] 
WHERE COSFILE IS: 

MfO:N GSV/SYSDS~ 
N IS TAPE FILE NLMBER. 
SYSDSN IS IESIRED NM a= SAVED FILE. 

SYSDSN - NAME OF FILE IN COS DIRECTORY ON DISK. 

PARFILE IS: 
MfO: N G SV/PARDSN] 

N IS TAPE FILE N111BER. 
PARDSN IS IESIRED NAME (f SAVED FILE 

PARDSN - NAtE (f FILE IN PAR DIRECTORY ON DISK. 

TIl - PARAMETER FILE IS INPUT FRO~ CONSQE 

ED INDICATES PARAMETER FILE IS TO BE EDITED FIRST. 
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START EXAt·1PLES 

START MTO:O MTO:3 

- COS BINARY ON TAPE FILE 0; PARAMETER FILE ON 
TAPE FILE 3. 

START MTO:O, SV/COSI ~lTO:2, SV/PARI 

- STARTUP FROM TAPE FILES 0 AND 2; SAVE COS BINARY 
FILE IN COS DIRECTORY AS COSl; SAVE PARAMETER FILE 
IN PAR DIRECTORY AS PARI. 

START COSI PARI, ED 

- STARTUP FROM DISK FILE COSI WITH PARAMETER 
FILE PARI BEING EDITED FIRST. 

S TAR T ~1T 0 : 2 TT I 

- STARTUP FROM TAPE FILE 2 WITH PARAMETER FILE 
ENTERED AT CONSOLE. 
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FILE UTILITIES 

THERE ARE SEVEN UTILITIES AVAILABlE FOR MANIPULATING FILES IN THE 
COS, PAR AND IDS DIRECTORIES. 

1. EDIT FN 

2. COpy 

INVOKES THE PARAMETER FILE EDITOR. 

FN MAY If THE NAJ'£ (f A FI LE ALREADY I N THE 
PAR DIRECTORY; OR TTl, IF A NEYJ FILE IS TO 
PE CREATED. 

COpy FILE FNI TO FILE FN2' THE COpy IS EITHER FROM 
TAPE TO DISK ffi DISK TO TAPE. IF COpy IS FRQ'v1 TAPE 
TO DISK, FN2 CANNOT ALREADY FE IN IJSE IN THE SPECIFIED 
DIRECTORY. 

DISK FI LES ARE IENOTED AS D I R/ FN, vJHERE D I R IS 
COS, PAR OR IDS. 

WHEN COPYING TO THE IDS DIRECTORY, THE OVERLAY FILE 
MUST IMDIATELY FOLLOA THE KERNEL FILE. WHEN 
COPYING THE OTHER WAY, ALL(»I ~IO CONSECUTIVE TAPE 
FILES. 

3. FSTAT DIR ~FNl/' • J 
D ISPLA Y FI LE STATUS ( CREATED, WORD lENGTH) OF ONE OR 
MffiE FILES \~ITHIN THE SPECIFIED DIRECTORY. 

IF NO FILE NAMES SPECIFIED, THEN Sl~TUS (f ALL FILES 
IN THE DIRECTORY WILL BE DISPLAYED. 
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4. DELETE DIRVFN1'''] 

DELETE THE SPECIFIED FILES FRO~1 THE SPECIFIED 
DIRECTORY. 

5. CLEAR DI R 

DELETE ALL FILES FROM THE NAMED DIRECTORY. 

6. DUMP MTD: Y D I R [! FNl' • .1 
EXECUTE A FORMATTED DUMP OF THE SPECIFIED FILES 
TO TAPE FILE Y. 

IF NO FILE NAMES SPECIFIED, ALL FILES IN 
THE DIRECTORY WILL BE DUMPED. 

7. LOAD MTO:y [ FN l, FN2'" 1 
LOAD PREVI OUSL Y 'DUMPED' T~,PE FILE INTO THE 
ORIGINAL DIRECTORY. 

IF NO FILE NAMES SPECIFIED, ALL FILES ON THE TAPE 
~I I LL BE LOADED. 

IF A FILE ALREADY EXISTS IN THE DIRECTORY, THE 
FILE ON TAPE WILL NOT BE LOADED. 

DUMP AND LOAD ARE USEFUL WHEN A DIRECTORY GETS 
FRAGMENTED. 
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PARAMETER FILE EDITOR 

PROVIDES FOR CREATION AND MODIFICATION OF PARAMETER TEXT FILES 
REQUIRED FOR CPU DF~DSTART. 

THE EDITffi IS RUN FRO'1 THE MIOP KERNEL CONSOLE. 

EACH (f THE FOLLCMING WILL ItNOKE THE EDITOR: 

1. ED OPT I ON ON THE START COVMAND. 

2. SPECIFYING TTl FOR PARFILE ON THE START 
Cat1AND. 

3. EDIT FN. 

THE EDITOR (FERATES IN ThIO ~t)I£S: 

1. CDYMAND INPUT MOIE. 

THIS r"OIE IS RECOGNIZED BY A ')' IN 
COLU~ 1. 

2. TEXT INPUT rl()JI.:. 

I NDI CA TED BY A LI NE NLMPER I N COLUMN 1 

INPUT IS ACCEPTED ON A LINE-BY-LINE BASIS. 

TERMINATE LINES BY CARRIAGE RETURNS OR LINE FEEDS. 

THE ESC KEY RETURNS CONTROL TO CorMAND I NPUT ~1()r£. 
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ED I TOR CCJ1MANDS 

THERE ARE SEVEN Ca'MANDS AVAILABLE FOR EDITING PARAMETER TEXT 
FILES. 

I. INSERT LN 

2. APPEND 

INSERT lIXT FOLLOtJING THE SPECIFIED LINE NUMPER. 

APPEND TEXT TO THE FILE. 

IF FILE IS EMPTY, TEXT vJILL P£ ACCEPTED STARTING 
AT LI~£ I. 

3. lILE1E LNl [u~2l 

DELETE LINES LNI TO LN2 INCLUSIVE. 

4. REPLACE LNl [LN2l 

REPLACE LINES LNI TO LN2' INCLUSIVE, ~nTH lIXT TO 
Pf INPUT. 

5. TYPE LNl [LN2J 

TYPE LINES LNI TO LN2,INCLUSlVE, TO THE CONSOLE. 
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6, PRINT LNI [LN:21 

PRINT LINES LNI TO LN2' INCLUSIVE, ON THE PRINTER. 

7. BYE 

TERM I NATE THE EDITOR. 

THE FOLL()tING rESSAEt IS DISPLAYED: 

" SAVE?" 
NO - EDITED VERSION IS DISCARDED. IF 
EDITOR WAS CALLED FRCM START, EDITED 
VERSION WILL BE SENT TO CPU BUT NOT 
MAlE PERMANENT. 

YES - "ENTER FI LE NAME:" rf:SSAGE IS D I SPLAYED. 
EDITED VERSION (f THE FILE \~ILL BE SAVED IN 
THE PAR DIRECTORY UNDER THE SPECIFIED NAME. 
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~1ESSAGE 

COMMAND SYNTAX ERROR 
EXPANDER DEVICE ERROR 

MOS NOT AVAILABLE 
LOCAL MEMORY NOT 
AVAILABLE 
DISK ERROR 
FILE NOT FOUND:NAME 

LABEL NOT FOUND 

FILE DIRECTORY FULL 

FILE BUFFERS DEPLETED 

FILE DELETED:NAME 

FILE CREATED:NAME 

FILE ALREADY EXITS: 
NAME 
FILE BEING UPDATED: 
NAME 
FILE DUMPED: NAME 

FILE LOADED: NAME 

MEANING 

THE COMMAND ENTERED WAS NOT IN LEGAL FORMAT. 
AN ERROR WAS ENCOUNTERED ON THE EXPANDER 
DEVICE BEING USED. 
BUFFER MEMORY SPACE NOT AVAILABLE. 
LOCAL MEMORY NOT AVAILABLE. 

AN UNRECOVERABLE DISK ERROR OCCURRED. 
THE SPECIFIED FILE COULD NOT BE FOUND IN THE 
CURRENT DIRECTORY. 
THE LABEL ON THE MASTER DEVICE COULD NOT 
BE FOUND. 
NO MORE ROOM IN THE CURRENT DIRECTORY FOR 
NE~~ FI LES . 
NOT ENOUGH DISK SPACE REMAINS IN THE 
CURRENT DIRECTORY TO LOAD THE FILE. 
FILE NAMED WAS DELETED FROM THE CURRENT 
DIRECTORY. 
FILE NAME WAS tREATED IN THE CURRENT 
DIRECTORY. 
THE NAMED FILE ALREADY EXISTS. IT MUST 
BE DELETED BEFORE IT CAN BE RE-CREATED. 
NAMED FILE IS BEING WRITTEN OVER. 

NAMED FILE HAS BEEN DUMPED TO THE TAPE 
FILE. 
NAMED FILE HAS BEEN LOADED FROM THE DUMP 
TAPE AND CREATED IN THE CURRENT DIRECTORY. 

TABLE 17-4. START COMMAND AND FILE UTILITY MESSAGES 
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CHAPTER 18 

UTILITIES 





HISTORY TRACE 

PROVIlES A MEANS Fffi TRACING, TO .A CERTA.IN rtGREE, THE PATH OF 
SXECUTION THROUGH THE CODE. 

STORES PERTINENT mTA RELATING TO SELECTED EVENTS IN A LOCAl 
r1810RY BUFFER. 

LOCAL TRACE BUFFER IS DUMPED TO A C1 RCULAR 
BUFFER IN BUFFER MEMORY. 

MAY Pf USED IN IIBUGG I NG f'ND FI NE TIJN I NG THE SYST81. 
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TRACE FORMAT 

EACH TRACE ENTRY IS EIGHT PARCELS LONG . 
./:EvfNT TIr£ OVERLA.Y PAR! PAR2 PAR3 PARI: PAR5 j 

EVENT - OCT It COlI {f TRACE EVENT ~', II ; c;etJ~ 
TIME - La~ ORDER 16 BITS OF RTC AT TIME OF RECORDING 
OVERlJ\Y - NLMEfR {f CONTROUJNG OVERlJ\Y AT TIM: (f RECORDING k~ = 
PARI - PARJlt1ETER TO Pf RECORIED 

) 7777 7 

E\t£NT COLE OCSCRIPTION 

TF$INT(1) EXIT FRO'1 CQ\1roN INTERRUPT HANDLER CIPOI) 

TF$CALL(2) ENTRANCE TO KERNEL FUNCTION PROCESSOR (E~ITR) 

lF$TSK(3) EXIT FROM ACTIVITY DISPATCHING CELDPA) 

TF$CHN(4) INDIVIDUAL INTERRUPT HANIIIRS 

TF$FCTCS) INDIVIDUAl KERNEL FUNCTION PROCESSOR 

TF$SEK(6) DISK SEEK ROUTINE CDIOH) 

TF$DSK(7) DISK READA\JRlTE PROCESSOR CDIOSTRT) 

TF$DSKER(10) DISK ERROR HANIl.ER C I IERROR) 

TF$HSP(11) M81DRY CHANNEL 1/0 (CDEM) 

TF$OLAY(12) OVERLAY LOADING (OVlBA) 

TF$ACQM(13) RECEIVE MESSAGES FROM OTHER I/O PROCESSORS 
CAC(J.1) 

TF$ATA(14) SEND MESSAGES TO OTHER 1/0 PROCESSORS 
(EMSGIOP) 

FIGl.RE 18-1. EVENT COIE [fSCRIPTIONS. 
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TRACE ON-LINE CO'1MANDS 

ENAaE/DISAElE SELECTED EVENTS 

PROVlIE A FORMATIED LISTING a= TRACE BUFFERS 

1) TRACE [~~ EVE~r{SUBCOD~ 

TURNS ON ffi CFF A SELECTED EVENT AND ONE OR AlL 
OR ITS ASSOCIATED SUBCODES. 

2) TRACE f ON ( ALL 
< a=F~ 
TURNS lHACE ON ffi (fF FOR ~L EVENTS. 

CONTROLS DUMPING OF LOCAL BUFFER TO aJFFER MEMORY. 

4) TRACE DUt1P [LOCAL! 
(MOS ) 

PRINTS A FORr1ATIED LISTING a= SPECIFIED TRACE BUFFER. 
EVENTS ARRANGED MOST RECENT TOILEAST RECENT. 
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GI'v£S UNFORMAmD DUMP (f DIFFERENT PARTS a= THE SYSID1 AS AN 
AID IN DEBUGGING. 

IS A STAND-AlONi£.PROGRAM IEADSTARTED INTO MIOP. 

PR I NTS OUT THE FOLL(}H NG REG I STERS AND MEMOR I ES: 

CENTRAL. rFJ10RY 

BUFFER MEMORY 

lOP LOCAL rFJ10RIES 

lOP A, B, C, OPERAND REGISTERS AND EXIT STACK 

LOCAL AND BUFFER MEMORY TRACE BUFFERS 
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CRAY-1 I/O SUBSYSTEM C3&c. 
EXERCISE 11 

1. When deadstarting an I/O Processor, what causes execution to begin 

at Location 01 ~5ckr ~ ~s. p..::::c ¥ 
When deadstarting an I/O SUbSystem. from tape"how does th~ernel 

Z::IOP~~~~ 
2. 

~i= t;;f US~;~ ~ ~~ dryS 
~~ 

4. When would the DMP utility be used instea of SYSDUMP? 

b~l~ S~ 
5. List two ways to enter the Debugger. 

i)b~~ 
ii) :=t~ IU4=b P aJ 



SYSDUMP 

DUMPS SELECTED RESOURCES TO AN AREA OF DISK PRE-SELECTED AT 
INSTALL TIr-£, OR SPECIFIED DLRING SYSDUMP. 

THIS DlW MAY THEN Pf FORMATTED VIA FDLMP AND 
DISPOSED APPR(FRIATELY. 

RESTART MAY OCCUR ~JHEN THE DLMP IS C(J1PLETE. 

THE FOLLOWING MEMORIES AND REGISTERS f1AY BE DUMPED: 

CENTRAL rB10RY 

BUFFER rfMORY 

lOP LOCAL MEMORIES 

lOP OPERAND REGISTERS 

lOP A, B, C, E REGISTERS AND EXIT STACK 

lOP CHANNELS I BZ N'JD DN RAGS 

CPU B,T I V AND Vt~ REG I STERS 

SYSDUMP IS ENTERED BY 1YPING CNTRL -D AT THE MIOP KERNEL CONSOLE. 
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IEBUGGER 

ALLOVJS ON-L I NE IEBUGG I NG a= lOS. 

ASSEMBLED WITH THE KERNEL AND IS MIOP RESIIENT AT INITIALIZATION. 

SUBSEQLENT REFERENCES TO THE IE3UG(fR LOAD IT FRO'1 
BUFFER rEMORY INTO AN I/O BUFFER. 

ALL()JS SETTING a= BREAKPOINTS AND EXM1INATION AND MODIFICATION 
a= BUFFER f"EMORY AND THE I/O PROCESSOR'S REGISTERS AND LOC,Al 
MEMffiY. 

IEBUGGING CCJlMANDS ENTERED AT THE KERNEL CONSOLE. 

MUST HAVE A KERNEL CONSOLE ON AN lOP 
IN ffilIR TO IEBUG IT ~~ITH THE IEBUG(IR. 

THE ~UGGER MAY BE ENTERED SEVERAL ~~AYS: 

- DURING SYSTEM INITIALIZATION 

- WHEN A R=XFAR INSTRUCTION IS ENCOUNTERED 
IN NON-INTERRUPTIBLE CODE. 

- WHEN AN I/O PROCESSOR HALT OCCURS 

- ~'HEN THE IEBUG C(}1MAND IS ENTERED AT THE KERNEL 
CONSOLE. 
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CfBUGGER Ca"1'1~\/DS ALL()/ CPERATOR TO DISPLAY AND rvUDIFY THE 
FOLUl~ING: 

A REGISTER 

B REGISTER 

C REGISTER 

P REGISTER 

E REGISTER 

EXIT STACK 

OPERAND REGISTERS 

lOC~ fv1EMORY 

BUFFER ~£MORY 

CHANNEL STATES MAY ~SO BE EXAMINED AND CHANNEL FUNCTIONS ISSUED 
\~ITH THE DEBUGGER. 

UP TO 4 ACTIVE BREAKPOINTS MAY 1£ SET IN THE COOC. 

roUBLE BREAKPOINTS ~'\AY BE SPECIFIED. 
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APPENDIX I 

IIO PROCESSffi INSTRUCTION SUM'1ARY 





I/O PROCESSOR INSTRUCTION SUMMARY 

rop APML 

000 PASS 
001 EXIT 
002 I = 0 
003 I = 1 

004 A = A > d 
005 A = A < d 
006 A = A »d 
007 A = A« d 

010 A = d 
011 A = A & d 
012 A = A + d 
013 A = A - d 

014 A = k 
015 A = A & k 
016 A = A + k 
017 A = A k 

020 A = dd 
021 A = A & dd 

022 A = A + dd 
023 A = A - dd 

024 dd = A 
025 dd = A + dd 

026 dd = dd + 1 

027 dd = dd - 1 

030 A = (dd) 

031 A = A & (dd) 

032 A = A + (dd) 

033 A = A - (dd) 

Description 

No operation 
Exit from subroutine 
Disable system interrupts 
Enable system interrupts 

Right shift C and A by d places, end off 
Left shift C and A by d places, end off 
Right shift C and A by d places, circular 
Left shift C and A by d places, circular 

Transmit d to A 
Logical product of A and d to A 
Add d to A 
Subtract d from ~ 

Transmit k to A 
Logical product of A and k to A 
Add k to A 
Subtract k from A 

Transmit operand register d to A 
Logical product of A and operand register d to A 
Add operand register d to A 
Subtract operand register d from A 

Transmit A to register d 
Add operand register d to A, result to operand 
-register d 
Transmit register d to A, add 1, result to 
operand register d 
Transmit register d to A, subtract 1, result to 
operand register d 

Transmit contents of memory addressed by 
register d to A 
Logical product of A and contents of 
memory addressed by register d, result to A 
Add contents of memory addressed by register d 
to A, result to A 
Subtract contents of memory addressed by 
register d from A, result to A 
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IOP APML 

034 (dd) = A 
035 (dd) = A + (dd) 

036 (dd) = (dd) + 1 

037 (dd) = (dd) - 1 

040 C = 1, iod = ON 
041 C = 1, iod = BZ 
042 C = 1, lOB = ON 
043 C = 1, IOB = BZ 

044 A = A > B 
045 A = A < B 
046 A = A»B 
047 A=A«B 

050 A = B 
051 A = A & B 
052 A = A + B 
053 A = A - B 

054 B = A 
055 B = A + B 
056 B = B + 1 
057 B = B-1 

060 A = (B) 
061 . A = A & (B) 

062 A = A + (B) 
063 A = A - (B) 

064 (B) = A 

065 (B) = A + (B) 

066 (B) = (B) + 1 

067 (B) = (B) - 1 

070 P = P + d 
071 P = P - d 
072 P = P + d 
073 P = P - d 

074 P = dd 
075 P = dd + k 
076 R = dd 
077 R = dd + k 

Description 

Transmit A to memory addressed by register d 
Add memory addressed by register d to A, 
result to same memory location 
Transmit memory addressed by register d to 
A, add 1, result to same memory location 
Transmit memory addressed by register d to A, 
subtract 1, result to same memory location 

Set carry equal to channel d done 
Set carry equal to channel d busy 
Set carry equal to channel B done 
Set carry equal to channel B busy 

Right shift C and A by B places, end off 
Left shift C and A by B places, end off 
Right shift C and A by B places, circular 
Left shift C and A by B places, circular 

Transmit B to A 
Logical product of A and B to A 
Add B to A, result to A 
Subtract B from A,_ result to A 

Transmit A to B 
Add B to A, result to B 
Transmit B to A, add 1, result to B 
Transmit B to A, subtract 1, result to B 

Transmit operand register B to A 
Logical product of A and operand register B to A 
Add operand register B to A, result to A 
Subtract operand register B from A, result to A 

Transmit A to operand register B 
Add operand register B to A, result to 
operand register B 
Transmit operand register B to A, add 1, 
result to operand register B 
Transmit operand register B to A, subtract 1, 
result to operand register B 

Jump to P + d 
Jump to P - d 
Return jump to P + d 
Return jump to P - d 

Jump to address in operand register d 
Jump to sum of k and operand register d 
Return jump to address in operand register d 
Return jump to sum of k and operand register d 
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IOP APML 

100 P = P + d, C = 0 
101 P = P + d, C # 0 
102 P = P + d, A = 0 
103 P = P + d, A # 0 

104 P = P - d, C = 0 
105 P = P - d, C # 0 
106 P = P - d, A = 0 
107 P = P - d, A i 0 

110 R = P + d, C = 0 
III R = P + d, C # 0 
112 R = P + d, A = 0 
113 R = P + d, A * 0 

114 
115 
116 
117 

120 

121 

122 
123 

124 

125 

126 

R = P - d, C = 0 
R = P - d, C # 0 
R = P d, A = 0 
R = P - d, A # 0 

P = dd, C = 0 

P = dd, C it 0 

P = dd, A = 0 
P = dd, A # 0 

P = dd + k, C = 0 

P = dd + k, C # 0 

P = dd + k, A = cr 

Description 

Jump to P + d if carry = 0 
Jump to P + d if carry ~ 0 
Jump to P + d if A = 0 
Jump to P + d if A ~ 0 

Jump to P d if carry = 0 
Jump to P d if carry ~ 0 
Jump to P d if A = 0 
Jump to P - d if A ~ 0 

Return jump to P + d if carry = 0 
Return jump to P + d if carry ~ 0 
Return jump to P + d if A = 0 

Return jump to P + d if A ~ 0 

Return jump to P - d if carry = 0 
Return jump to P - d if carry ~ 0 
Return jump to P d if A = 0 
Return jump to P - d if A ~ 0 

Jump to address in operand register d if carry 
= 0 
Jump to address in operand register d if carry 
~ 0 
Jump to address in operand register d if A = 0 
Jump to address in operand register d if A ~ 0 

Jump to address in operand register d + k if 
carry = 0 
Jump to address in operand register d + k if 
carry ~ 0 

Jump to address in operand register d + k if 
A = 0 

127 P = dd + k, A # a -Jump to address in operand register d + k if 
A 1- 0 

130 R = dd, C = 0 

131 R = dd, C # 0 

132 R = dd, A o 

133 R = dd, A # 0 

Return jump to address in operand register d 
if carry = 0 
Return jump to address in operand register d 
if carry ~ 0 
Return jump to address in operand register d 
if A = 0 
Return jump to address in operand register d 
if A 1- 0 

I .3 



lOP APML Descri}2tion 

134 R = dd + k, C = 0 Return jump to address in operand register d + k 
if carry = 0 

135 R = dd + k, C # 0 Return jump to address in operand register d + k 
if carry 'I 0 

136 R = dd + k, A = 0 Return jump to address in operand register d + k 
if A = 0 

137 R = dd + k, A i 0 Return jump to address in operand register d + k 
if A 'I 0 

140 iod 0 Channel d function 0 
141 iod 1 Channel d function 1 
142 iod 2 Channel d function 2 
143 iod 3 Channel d function 3 

144 iod 4 Channel d function 4 
145 iod 5 Channel d function 5 
146 iod 6 Channel d function 6 
147 iod 7 Channel d function 7 

150 iod 10 Channel d function 10 
151 iod 11 Channel d function 11 
152 iod 12 Channel d function- 12 
153 iod 13 Channel d function 13 

154 iod 14 Channel d function 14 
155 iod 15 Channel d function 15 
156 iod 16 Channel d function 16 
157 iod 17 Channel d function 17 

160 lOB 0 Channel B function 0 
161 108 1 Channel 8 function 1 
162 lOB 2 Channel 8 function 2 
163 lOB 3 - Channel B function 3 

164 lOB 4 po Channel B function 4 
165 lOB 5 Channel B function 5 
166 lOB 6 Channel 8 function 6 
167 lOB 7 Channel B function 7 

170 lOB 10 Channel B function 10 
171 lOB 11 Channel 8 function 11 
172 108 12 Channel B function 12 
173 lOB 13 Channel B function 13 

174 lOB 14 Channel B function 14 
175 lOB 15 Channel B function 15 
176 lOB 16 Channel B function 16 
177 lOB 17 Channel 8 function 17 
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SYSID1 CHANNa A,SSIGNrENTS 





SYSTEM CHANNEL ASSIGNMENTS 

Typical Model 4400 system channel assignments 

PROCESSOR CHANNEL MNEMONIC 

Master 
I/O 

Processor 

o 
1 
2 
3 
4 
5 
6 
7 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 .. 

24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 
43 
44 
45 
46 
47 

lOR 
PFR 
PXS 
LME 
RTC 
MOS 
AIA 
AOA 
ArB 
AOB 
Arc 
AOC 

ERA 
EXB 
CIA 
COA 

CIB 
COB 

CIC 
COC 

crD 
COD 

TIA 
TOA 
TIB 
TOB 

FUNCTION 

Interrupt request 
Program fetch request 
Program exit stack 
I/O Memory error 
Real-time clock 
Buffer Memory Interface (DMA 3) 
Input from Buffer I/O Processor 
Output to Buffer I/O Processor 
Input from Disk I/O Processor 
Output to Disk I/O Processor 
Input from Auxiliary I/O Processor 
Output to Auxiliary I/O Processor 

Error log 
Peripheral Expander CDMA 0) 
Input from CRAY-I channel (DMA 1) 
Output to CRAY-l channel (DMA 1) 

Input from F.-E. Interface (DMA 2) 
Output to F.-E. Interface (DMA 2) 

Input from F.-E. Interface (DMA 4) 
Output to F.-E. Interface (DMA 4) 

Input from F.-E •. Interface (DMA 5) 
Output to F.-E. Interface (DMA 5) 

Console 0 keyboard 
Console 0 display 
Console 1 keyboard 
Console 1 display 

I I 11 



Typical Model 4400 system channel assignments (continued) 

PROCESSOR CHANNEL MNEMONIC FUNCTION 

Buffer 0 lOR Interrupt request 
I/O 1 PFR Program fetch request 

Processor 2 PXS Program exit stack 
3 LME I/O Memory error 
4 RTC Real-time clock 
5 MOS Buffer Memory Interface (DMA 3) 
6 AIA Input from Master I/O Processor 
7 AOA Output from Master I/O Processor 
10 AlB Input from Disk I/O Processor 
11 AOB Output to Disk I/O Processor 
12 AlC Input from Auxiliary I/O Processor 
13 AOC Output to Auxiliary I/O Processor 
14 HIA Input from Memory Channel (OMA 4) 
15 HOA Output to Memory Channel (OMA 4) 
16 
17 
20 DKA Disk Storage Unit 0 (OMA 0) 
21 DKB Disk Storage Unit 1 (OMA 0) 
22 DKC Disk Storag~ Unit 2 (DMA 1) 
23 DKD Disk Storage Unit 3 (OMA 1) 
24 DKE Disk Storage Unit 4 (DMA 2) 
25 DKF Disk Storage Unit 5 (DMA 2) 
26 DKG Disk Storage Unit 6 (DMA 5) 
27 OKH Disk Storage Unit 7 (OMA 5) 
30 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 
43 
44 
45 
46 
47 
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Typical Model 4400 system channel assignments (continued) 

PROCESSOR CHANNEL MNEMONIC FUNC'l'ION 

Disk 0 lOR Interrupt request 
I/O 1 PFR Program fetch request 

Processor 2 PXR Program exit stack 
3 LME I/O Memory error 
4 RTC Real-time clock 
5 MOS Buffer Memory Interface (OMA 3) 
6 AlA Input from Master I/O Processor 
7 AOA Output to Master I/O Processor 
10 AlB Input from Buffer I/O Processor 
11 AOB Output to Buffer I/O Processor 
12 AlC Input from Auxiliary I/O Processor 
13 AOC Output to Auxiliary I/O Processor 
14 
15 
16 
17 
20 OKA Disk Storage Unit 0 (OMA 1) 
21 OKB Disk Storage Unit 1 (OMA 1) 

22 OKC Disk Storage. Unit 2 (OMA 1) 
23 OKD Disk Storage Unit 3 (OMA 1) 
24 OKE Disk Storage Unit 4 (OMA 2) 
25 OKF Disk Storage Unit 5 (OMA 2) 
26 DKG Disk Storage Unit 6 (DMA 2) 
27 DKH Disk Storage Unit 7 (OMA 2) 
30 OKI Disk Storage Unit 8 (DMA 4) 
31 DKJ Disk Storage Unit 9 (DMA 4) 
32 DKK Disk Storage Unit 10 (OMA 4) 
33 DKL Disk Storage Unit 11 (DMA 4) 
34 DKM Oisk Storage Unit 12 (OMA 5) 
35 OIm Disk Storage Unit 13 (DMA 5) 
36 DKO Disk Storage Unit 14 (OMA 5) 
37 OKP Disk Storage Unit 15 (DMA 5) 
40 
41 
42 
43 
44 
45 
46 
47 

I I 13 



Typical Model 4400 system channel assignments (continued) 

PROCESSOR CHANNEL MNEMONIC FUNCTION 

Auxiliary 0 lOR Interrupt request 
I/O 1 PFR Program fetch request 
Processor 2 PXS Program exit stack 

3 LME I/O Memory error 
4 RTC Real time clock 
5 MOS Buffer Memory Interface (DMA 3) 
6 AlA Input from Master I/O Processor 
7 AOA Output to Master I/O Processor 
10 AlB Input from Buffer I/O Processor 
11 AOB Output to Buffer I/O Processor 
12 AIC Input from Disk I/O Processor 
13 AOe Output to Disk I/O Processor 
14 
15 
16 
17 
20 BMA Block Multiplexer Channel 0 (DMA 0) 
21 BMB Block Multiplexer Channel 1 (DMA 0) 
22 BMC Block Multiplexer Channel 2 (DMA 0) 
23 BMD Block Multiplexer Channel 3 (DMA 0) 
24 BME Block Multiplexer Channel 4 (DMA 1) 
25 BMF Block Multiplexer Channel 5 (DMA 1) 
26 BMG Block Multiplexer Channel 6 (DMA 1) 
27 BMH Block Multiplexer Channel 7 (DMA 1) 
30 BMl Block Multiplexer Channel 10 (DMA 2) 
31 BMJ Block Multiplexer Channel 11 (DMA 2) 
32 BMK Block Multiplexer Channel 12 (DMA 2) 
33 BML Block Multiplexer Channel 13 (DMA 2) 
34 BMM Block Multiplexer Channel 14 (DMA 5) 
35 BMN Block Multiplexer Channel 15 (DMA 5) 
36 BMO Block Multiplexer Channel 16 (DMA 5) 
37 BMP Block Multiplexer Channel 17 (DMA 5) 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

I I .4 



APPENDIX III 

lOP BLOCK DIAGRN1 IN DETAIL 
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THE FOLLOYJING ME PART (f THE INSTRUCTION CONTROL NffiJORK: 

RP (REGISTER POINTER) REGISTER 

DP (IISTINATION POINTER) REGISTER 

FETCH REGISTER 

MA (M810RY ADIRESS) REGISTER 
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RP REGISTER 

9 BITS ~JIII 

PO I NTS TO AN OPERAND REG I STER 

LOADED FROM II REGISTER D FIELD OR B REGISTER 

DP REGISTER 

9 BITS WIn:: 

STORES ADDRESS (f G'ERAND REGISTER TO ff hRITIEN 

LOADED FR~1 II REGISTER D FIELD OR B REGISTER 

PROTECTS READING a= OPERAND REGISTER PfFORE NB~ DATA AVAILAaE 

CONTENTS GO TO RP ItJHEN ACCUMULATOR READY TO vIR I TE OPERAND 
REGISTER. 
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FETCH REGISTER 

16 BITS ~JILE 

HOLDS ADffiESS (f FIRST INSTRUCTION PARCEL (f FOUR PARCEL ffiOUP TO 
II: FETCHED FRa1 ~OORY. 

INCREMENTED BY 4 EVtRY CP 

MAY FE LOAIID FRQ\1 EXIT STACK OR ADIIR 

MA REGISTER 

16 BITS ~III[ 

HOLDS ADffiESS FOR A LOCAL r'EMORY REFERENCE 

LOAffD FRO'1 AN OPERAND REGISTER 
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BRANCH ACCUMULATOR 

16 BITS vJ I DE 

LOADED BY P OR AN OPERAND REGISTER ON A BRANCH INSTRUCTION 

SUPPLIES OPERAND TO ADDER 

BRANCH ADDEND REGISTER 

16 BITS ~~ I DE 

LOADED BY D OR K FIELD ON A BRANCH INSTRUCTION 

SUPPLIES OPERAND TO ADDER 
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APPENDIX IV 

lOS ACTIVITY SUMMARY 





lOS ACTIVITIES 

NAfv£ SUBSYSTEM 1/0 PROCESSOR 

ACCM DISK,STATION,CONCENTRATOR,INTERACTlVE AlL 

Af-'SG STATION,CONCENTRATOR,INTtRACTIVE MIOP, BIOP 

CDEM ALL MIOP, BIOP 

DISK DISK BIOP, DIOP 

ERRECK DISK BIOP, DIOP 

CONC CONCENTRATOR MIOP 

ENDCONC CONCENTRATOR MIOP 

CONCI CONCENTRATOR MIOP 

CONCO CONCENTRATOR ~'IOP 

FEREAD CONCENTRATOR MIOP 

F8~RIT CONCENTRATOR MIOP 

~1SGIO STATION ,CONCENTRATOR , INTERACTIVE BIOP 

STATION STATION MIOP 

KEYBD STATION MIOP 

ClI STATION MIOP 

DISPLAY STATION f~IOP 
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NAf'1E SUBSYST5~ 1/0 PROCESSOR 

PROTOCOL STATION MIOP 

STAGEIN STATION MIOP 

STAGEOUT STATION MIOP 

CONFIG ALL 

LISTO MIOP 

CRAY STATION ,CONCENTRATOR ,INTERACTIVE MIOP 

HPlOAD STATION,CONCENTRATOR,INTERACTIVE MIOP 

lACON INTERACTIVE MIOP 

IAIOP INTERACTIVE MIOP 

PATCH ALL 

START MIOP 

TRACE ALL 
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APPENDIX V 

KERNEL SERVICE REQUEST FUNCTIONS 





CODE NAME DESCRIPTION RETURN TO 

1 PUSH PUT ACTIVITY ON A QUEUE AT PRIORITY KERNEL r.u-P) 
(£~ 

2 POP REMOVE ACTIVITY FROM A QUEUE AND PLACE REQUESTER 
IT ON CP QUEUE AT PRIORITY. 

3 TERMINATE TERMINATE AN ACTIVITY BY RELEASING KERNEL 
ITS' AD AND SMOD AREAS. 

4 GIVEUP RESCHEDULE AN ACTIVE TASK BY PRIORITY KERNEL 

7 PAUSE SUSPEND AN ACTIVITY FOR TENTHS OF A KERNEL 
SECOND. 

10 DELAY SUSPEND AN ACTIVITY FOR MILLISECONDS KERNEL 

11 TPUSH PUT ACTIVITY ON A QUEUE AND ON A KERNEL 
TIMER QUEUE FOR TENTHS OF A SECOND. 

12 SYNC SYNCHRONIZE TWO ACTIVITIES REQUESTER 

15 ALERT REQUEST ANOTHER lOP TO CREATE AN KERNEL 
ACTIVITY. 

16 AWAKE REQUEST ANOTHER lOP TO ACTIVATE AN KERNEL/ 
ACTIVITY. REQUESTER 

17 RESPOND SEND RESPONSE TO ANOTHER lOP REQUESTER 

20 f1SG SEND A MESSAGE TO A CRT KERNEL/ 
REOUESTER 

21 MSGR SEND A MESSAGE TO A CRT AND WAIT KERNEL/ 
FOR RESPONSE. REQUESTER 
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CODE NM IESCRIPTION RETURN TO 

22 OUTPUT OUTPUT A MESSAGE TO A CRT (STATION) KERNEL 

23 FRNTNDIO INITIATE I/O I£l1\£EN A CONCENTRATOR KERNEL 
AND A FRONT END. 

25 RECEIVE INPl~ ONE CHARACTER FROM A CONSOLE REQl£STER 

26 SP.MXIO INITIATE I/O ON A BLOCK MUX CHANNEL KERNEL 

30 (UMEM ALLOCATE LOCAl f"EMORY REQUESTER 

31 RElJ1EM RELEASE LOCAL MEMORY REQUESTER 

32 BGET tUOCA TE A 512 ~'JORD (4000 PARCEL) REQL[STER 
LOCAL BlfFER. 

33 BRET RELEASE A 512 WORD LOCAl BUFFER REQUESTER 

35 MGET ALLOCATE A 512 WORD MOS BUFFER KERNEL/ 
REQUESTER 

36 MPUT RELEASE A 512 ~IORD ~S BUFFER REQUESTER 

44 POLL SEND A rESSAGE TO THE CPU I<ERNEL 

45 TRANSFER MOVE DATA BEn-fEN ms AND CENTRAL KERNEL 
~ORY. 

46 roSR READ DATA FRa1 rtOS TO LOCAL i"EMORY REQUESTER 

47 MO~ ~lB.ITE DATA FRa1 LOCAl TO ms MB1JRY REQUESTER 
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CODE NAME IISCRIPTION RETURN TO 

50 CALL PASS CONTROL TO N'l OVERLAY WITH OVERLAY 
RETURN. 

51 GOTO ~i 1 CONTRQ TO AN OVERLAY OVERLAY 

52 RETURN RETURN CONTROL TO AN OVERLAY .' M'f::E£JV EC_ 
53 FIND FI ND fvnS ADIRESS AND WORD l£NGTH REQl£STER 

(f AN OVERLAY. 

54 FLUSH RE-INITIALIZE OVERLAY ~B10RY KERNEL 

55 CREA1E SET UP AN INDEPENIENT ACTIVITY REQUESTER 
AND PlACE IT ON A CPU Ql£UE. 
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APPENDIX VI 

INTERNAL SlJBROUTI NES 





ERGC 

EREB 

EREC 

ERED 

STOREGS 

LODREGS 

EOOU 

ENQU 

EQCP 

EQUE 

EPOQ 

ETOO 

QTIME 

DQTI i'·1E 

DQFIND 

EMSGIOP 

rESCRIPTION 

BUILDS A NE\~ ACTIVITY a:SCRIPTOR AND ~OD. PLACES 
AD ON CP QUEUE. 

FI NDS SPACE FOR AD AND QEARS IT. PLACES AD 
ON CHAIN CF AD. 

(llS ros FOR S'10D AND SETS UP PARA!'8ERS IN AD 

INITIALIZES Sf"OD IN SCRATCH A.REA 

STORES SPECIFIED OPERAND REGISTERS IN sr10D 

LOADS SPECIFIED OPERAND REGISTERS FROM SMOD 

REMOVES ACTIVITY FRQ\1 SPECIFIED QLEUE 

PUTS ACTIVITY ON SPECIFIED QUEUE 

PUTS ACTIVITY ON CP QUEUE AT PRIORITY 

PUTS ACTIVITY ON SPECIFIED QUEUE AT PRIORITY 

PUTS ENTRY ON MESSAGE QUEUE 

REMOVE ENTRY FRa1 MESSA~ QUEUE 

PUT AN A,CTIVITY ON TIMER QUEUE. ACTIVITY MUST 
ALSO PE ON ANOTHER QUEUE. 

REMOVE AN ACTIVITY FR!J1 TIMER Ql£UE 

LOCA1E AND R8'1OVE AN ENTRY FRCM A QUEUE 

SEND r'{SSAGE TO ANOTHER lOP VI A ACCUMULA TOR CHAN~lEL 

VI.l 





APPENDIX VII 

DISK SUBSYSTEM DETAILED INTERACTION 





DISK READ REQUEST VIA DIOP 

I. MIOP - INTERRUPT ON LOW SPEED INPUT CHANNEL DUE TO TRANSFER 
OF 6 WORD I/O REQUEST PACKET. 

- CDEM IS ACTIVATED BY INTERRUPT ANS~JERING (IA). 
- CDEM BUILDS A MASTER DISK ACTIVITY LINK (MDAL) BY 

PREFIXING 109 CONTROL PARCELS TO THE 6 WORD PACKET. 
- CDEM ALLOCATES AMOS DA,L AND ~JR ITES LOCAL MDAL TO 

MOS. 
- CDEM QUEUES ACCUMULATOR i1ESSAGE TO BE SENT TO DIOP 

(SPECIFYING ADDRESS OF DAL IN MOS). 
- CDEM DEALLOCATES LOCAL DAL. 

2. DIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL. 
- ACOM IS ACTIVATED BY IA. 
- ACOM DECODES ACCUMULATOR MSG, ALLOCATES A LOCAL 

DAL, AND READS IN MDAL FROM MOS. 
- ACOM BUILDS FIRST, UP TO 3, EXECUTABLE DALS (EDALS) 

AND ALLOCATES LOCAL AND MOS BUFFERS. 
- ACOt1 STARTS FIRST READ (OR SEEK) IF DISK IS NOT BUSY, 

AND PUTS EDALS ON DISK CONTROL BLOCK (DCB) EDAL QUEUE. 

3. DIOP - INTERRUPT ON DISK CHANNEL. 
- lA ALLOCATES A LOCAL BUFFER FOR NEXT TRANSFER, 

IF NECESSARY, AND STARTS NEXT SECTOR. 
- lA MOVES FINISHED EDAL TO DCB DONE QUEUE AND 

ACTIVATES THE DISK DEMON (DISK). 

4, DIOP - DISK TAKES TOP ENTRY OFF THE DONE QUEUE. 
- DISK ALLOCATES A MOS BUFFER IF NECESSARY, AND 

MOVES THE DATA FROM LOCAL MEMORY TO MOS, AND 
DEALLOCATES THE LOCAL BUFFER. 

- DISK ALLOCATES AMOS DAL AND WRITES LOCAL EDAL TO 
MOS AND DEALLOCATES THE LOCAL EDAL. 

- DISK QUEUES AN ACCUMULATOR MSG FOR BIOP. 
- DISK CHECKS THE EDAL QUEUE, IF IT IS LESS THAN 3, 

BUILDS MORE EDALS UNTIL THERE ARE 3, 
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5. BIOP - INTERRUPT OM lOP TO lOP INPUT CHANNEL. 
- ACOM IS ACTIVATED BY lA, 
- ACO~I ALLOCATES A LOCAL DAL AND READS IN EDAL FRO~l ~10S. 

- ACO~l ALLOCATES A LOCAL BUFFER AND r10VES DATA FRO~1 MOS 
TO LOCAL MEMORY TO CENTRAL MEMORY. 

- ACOM DEALLOCATES LOCAL BUFFER, CHANGES PARCEL 1 IN 
EDAL, AND WRITES FIRST WORD OF EDAL OVER EDAL IN MOS. 

- ACOM DEALLOCATES LOCAL EDAL AND QUEUES AN ACCUMULATOR 
MSG FOR DIOP. 

6. DIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL. 
- ACOM IS ACTIVATED BY lA, 
- ACOM ALLOCATES A LOCAL DAL AND READS IN MOS EDAL. 
- ACOM DEALLOCATES MOS BUFFER AND LOCAL AND MOS EDALS. 

REPEAT STEPS 3 THROUGH 6 UNTIL ALL BUT LAST SECTOR TRANSFERRED. 

7. DIOP (READ AHEAD) 
- INTERRUPT UN DISK CHANNEL. 

l8. DETECTS LAST SECTOR THIS REQUEST AND BEGINS READ 
AHEAD (IF NO OTHER EDALS) BY ALLOCATING A LOCAL 
BUFFER AND STARTING 1/0. 
lA MOVES LAST EDAL TO DONE QUEUE. 
]A ACTIVATES THE DISK DEf10N. 

8. DIOP - DISK PROCESSES LAST EDAL AS PER STEP 4, 

9. DIOP - INTERRUPT ON DISK CHANNEL. 
- lA DETECTS lID AS READ AHEAD, ALLOCATES A LOCAL BUFFER 

AND STARTS NEXT READ AHEAD. 
- lA ACTIVATES THE DISK DEMON, 

10. DIOP - DISK ALLOCATES A MOS BUFFER AND WRITES READ AI .. 1EAD 
DATA TO MOS. 

- DISK DEALLOCATES THE LOCAL BUFFER. 

REPEAT STEPS 9 & 10 FOR 3 SECTORS OR UNTIL NEH REQUEST 
THIS CHANNEL. 
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ll~ DIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL FOR LAST 
EDAL (FROM BIOP). 
ACOM IS ACTIVATED BY IA. 

- ACOM ALLOCATES A LOCAL DAL AND READS IN MOS EDAL. 
- ACOM DEALLOCATES MOS BUFFER AND LOCAL AND MOS DAL. 
- ACOM UPDATES LOCAL MDAL AND WR I TES IT OVER MOS ~1DAL. 
- ACOM DEALLOCATES LOCAL MDAL. 
- ACOM QUEUES AN ACCUMULATOR MSG FOR MIOP. 

12. MIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL 
- lA ACTIVATES ACOM. 
- ACOM ALLOCATES A LOCAL Dt\L AND READS IN MOS MDAL 
- ACOM DEALLOCATES MOS MDAL. 
- ACOM 'STRIPS' OFF FIRST 109 PARCELS FROM MDAL AND 

QUEUES 6 WORDS TO BE SENT TO CPU. 
- WHEN CPU RECEIVES THE 6 WORDS THE LOCAL MDAL WILL BE 

DEALLOCATED. 
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DISK WRITE REQUEST VIA DIOP 

1. MIOP - INTERRUPT ON LOW SPEED INPUT CHANNEL DUE TO TRANSFER 
OF 6 WORD I/O REQUEST PACKET. 

- CDEM IS ACTIVATED BY INTERRUPT ANSWERING CIA). 
- CDEM BUILDS A MASTER DISK ACTIVITY LINK CMDAL) 

BY PREFIXING 109 CONTROL PARCELS TO THE 6 WORD 
PACKET. 

- CDEM ALLOCATES A MaS DAL AND ~/RITES LOCAL MDAL 
TO MOS. 

- CDEM QUEUES ACCU~'1ULATOR MESSAGE TO BE SENT TO DIOP 
(SPECIFYING ADDRESS OF DAL IN MOS). 

- CDEM DEALLOCATES LOCAL DAL. 

2. Drop - INTERRUPT ON lOP TO lOP INPUT CHANNEL. 
- ACOM IS ACTIVATED BY IA. 
- ACOM DECODES ACCUMULATOR MSG, ALLOCATES A 

LOCAL DAL, AND READS IN MDAL FROM MOS. 
- ACOM BUILDS FIRST, UP TO 3, EDALS, ALLOCATES MOS 

BUFFERS, AND QUEUES EDALS TO BE SENT TO BIOP. 

3. BIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL 
- ACOM IS ACTIVATED BY IA. 
- ACOM ALLOCATES A LOCAL DAL AND READS IN EDAL FROM 

f~OS . 
- ACOM ALLOCATES A. LOCAL BUFFER AND MOVES DATA FROM 

CENTRAL TO LOCAL MEMORY AND THEN TO MOS. 
- ACOM UPDATES LOCAL EDAL AND ~/R I TES 1 vJORD OVER MOS 

EDAL. 
- ACOM DEALLOCATES LOCAL BUFFER AND DAL AND QUEUES AN 

ACCUMULATOR MSG FOR DIOP. 

4. DIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL. 
- ACOM IS ACTIVATED BY IA 
- ACOt1 ALLOCATES A LOCAL DAL AND READS IN EDAL FRor1 MOS. 
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- ACOM MATCHES 'NE~I' EDAL ~nTH ORIGINAL EDAL AND 
DEALLOCATES 'NEW' EDAL. 

- IF FIRST EDAL AND DISK NOT BUSY, ALLOCATE A LOCAL 
BUFFER; MOVE DATA TO LOCAL MEMORY: DEALLOCATE 
MOS BUFFER; AND START WRITE. 

- ACOM PUTS EDAL ON DCB EDAL QUEUE. 
- ACOM ACTIVATES DISK DEMON. 

5. DIOP - INTERRUPT ON DISK CHANNEL 
- lA STARTS NEXT WRITE IF DATA IS AVAILABLE. 
- lA RETURNS LOCAL BUFFER. 
- ]A PUTS EDAL ON DONE QUEUE IN DCB. 
- lA ACTIVATES DISK DEMON. 

6. DIOP - DISK TAKES TOP ENTRY OFF DONE QUEUE. 
- DISK RETURNS LOCAL AND MOS EDAL AND MOS 

BUFFER, IF NECESSARY. 
- DISK BUILDS MORE EDALS (SO THERE ARE 3), AND 

ALLOCATES MOS BUFFERS. 
- DISK ALLOCATES MOS DAL(S) AND WRITES LOCAL EDALCS) 

TO r10S. 
- DISK QUEUES CAN) ACCUMULATOR MESSAGECS) FOR BIOP. 
- DISK ALLOCATES A LOCAL BUFFER FOR ANY EDALS ON EDAL QUEUE 

WHOSE DATA IS IN MOS AND READS THIS DATA INTO LOCAL. 
- DISK DEALLOCATES THESE MOS BUFFERS. 
- IF CHANNEL IS INACTIVE, A~JAITING THIS DATA, DISK 

STARTS A WRITE TRANSFER. 

REPEAT STEPS 3 TO 6 UNTIL ALL DATA TRANSFERRED. 

7. Drop - ACOM DETECTS THE RETURN OF THE LAST EDAL, THIS REQUEST, 
FROM BIOP. 

- ACOM ALLOCATES AN MOS DAL AND ~~R I TES LOCAL MDAL 
ONTO IT. 

- ACOM QUEUES AN ACCUMULATOR MSG FOR f1IOP. 
- ACOM DEALLOCATES 'NE~,I' LOCAL EDAL BUT NOT LOCAL MDAL. 
- ACOM ACTIVATES DISK DEMON. 
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8. MIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL 
- ACOM ACTIVATED BY IA. 
- ACOM ALLOCATES A LOCAL DAL AND READS IN 'NE\t\J' ~1DAL 

FRO~l MOS. 
- ,~COM CHANGES FUNCTION CODE IN 'NE~v' MDAL TO 2 I\ND 

WRITES 1 WORD OVER 'NEW' MOS MDAL. 
- ACOM QUEUES AN ACCUMULATOR MSG FOR DIOP. (ACOM IN DIOP 

WILL EVENTUALLY RELEASE 'NEW' MOS DAL). 
- ACOM 'STRIPS' OFF FIRST 108 PARCELS FROM 'NEW' MDAL 

AND QUEUES 6 WORDS TO BE SENT TO CPU. 
- WHEN CPU RECEIVES THE 6 WORDS THE 'NEW' LOCAL MDAL 

WILL BE DEALLOCATED. 

9. DIOP - DISK DETECTS THE LAST EDAL, THIS REQUEST, ON DONE QUEUE. 
- DISK DEALLOCATES LOCAL AND MOS EDAL AND MOS BUFFER, IF 

NECESSARY. 
- DI SK UPDATES LOCAL MDAL AND \~R ITES IT OVER OR I G I NAL MOS 

MDAL. 
- DISK DEALLOCATES LOCAL MDAL. 
- DISK QUEUES AN ACCUMULATOR MSG FOR MIOP. 

10. MIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL 
- ACOM ACTIVATED BY IA. 
- ACOM ALLOCATES A LOCAL DAL AND READS IN MDAL FROM MOS. 
- ACOM DEALLOCATES MOS MDAL. 
- ACOM 'STRIPS' OFF FIRST 108 PARCELS FROr1 ~1DAL AND 

QUEUES 6 WORDS TO BE SENT TO CPU. 
- WHEN CPU RECEIVES THE 6 WORDS THE LOCAL MDAL WILL BE 

DEALLOCATED. 
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DISK READ REQUEST VIA BIOP 

I. MIOP INTERRUPT ON LOW SPEED INPUT CHANNEL DUE TO TRANSFER 
OF 6 WORD I/O REQUEST PACKET. 

- CDEM IS ACTIVATED BY INTERRUPT ANS~~ER ING (IA). 
- CDEM BUILDS A MASTER DISK ACTIVITY LINK (MDAL) 

BY PREFIXING 109 CONTROL PARCELS TO THE 6 WORD 
PACKET. 

- CDEM ALLOCATES AMOS DAL AND WRITES LOCAL MDAL 
TO MOS. 

- CDEM QUEUES ACCUMULATOR MESSAGE TO BE SENT TO DIOP 
(SPECIFYING ADDRESS OF DAL IN MOS). 

- CDEM DEALLOCATES LOCAL DAL. 

2. BIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL. 
- ACOM IS ACTIVATED BY IA. 
- ACOM DECODES ACCUMULATOR MSG, ALLOCATES A LOCAL 

DAL, AND READS IN MDAL FROM MOS. 
- ACOM BUILDS FIRST, UP TO 3, EXECUTABLE DALS (EDALS) 

AND ALLOCATES LOCAL BUFFERS. 
- ACOM STARTS FIRST READ (OR SEEK) IF DISK IS NOT ACTIVE, 

AND PUTS EDALS ON DISK CONTROL BLOCK (DCB) 
EDAL QUEUE. 

3. BIOP - INTERRUPT ON DISK CHANNEL. 
- ]A ALLOCATES A LOCAL BUFFER FOR NEXT TRANSFER, 

IF NECESSARY, AND STARTS NEXT SECTOR. 
- lA MOVES FINISHED EDAL TO DCB DONE QUEUE AND 

ACTIVATES THE DISK DEMON (DISK). 

4. BIOP - DISK TAKES FIRST ENTRY OFF THE DONE QUEUE. 
- DISK MOVES DATA FROM LOCAL TO CENTRAL MEMORY. 
- DISK DEALLOCATES LOCAL BUFFER AND EDAL. 
- DISK ALLOCATES A LOCAL BUFFER FOR SECOND EDAL ON 

EDAL QUEUE. 
- DISK BUILDS MORE EDALS, IF NECESS~.RY. 

REPEAT STEPS 3 & 4 UNTIL ALL BUT LAST SECTOR TRANSFERRED. 
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5. BIOP (READ AHEAD) 
- INTERRUPT ON DISK CHANNEL. 

lA DETECTS LAST SECTOR THIS REQUEST AND BEGINS 
READ AHEAD (IF NO OTHER EDALS) BY ALLOCATING A LOCAL 
BUFFER AND STARTING 1/0. 
lA MOVES LAST EDAL TO DONE QUEUE. 
lA ACTIVATES THE DISK DEMON. 

6. BIOP - DISK PROCESSES LAST EDAL AS PER STEP 4. 
- DI SK U PDA TES LOCAL MDAL AND \AJR I TES IT OVER OR I G I NAL 

MOS MDAL. 
- DISK DEALLOCATES LOCAL MDAL AND QUEUES AN ACCUMULATOR 

MSG FOR MIOP. 

7. MIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL. 
- ACOM IS ACTIVATED BY lA. 
- ACOM ALLOCATES A LOCAL DAL AND READS IN MOS MDAL. 
- ACOM DEALLOCATES MOS MDAL. 
- ACOM 'STRIPS' OFF FIRST 109 PARCELS FROM MDAL AND 

QUEUES 6 WORDS TO BE SENT TO CPU. 
- WHEN CPU RECEIVES THE 6 WORDS THE LOCAL MDAL WILL 

BE DEALLOCATED. 

8. BIOP - INTERRUPT ON DISK CHANNEL 
- lA DETECTS 1/0 AS READ AHEAD, ALLOCATES A LOCAL 

BUFFER AND STARTS liD. 
- lA ACTIVATES THE DISK DEMON. 

9 • B I OP - DI SK ALLOCATES A MOS BUFFER AND vJR I TES RE.AD AHEAD 
DATA TO MOS. 

- DISK DEALLOCATES THE LOCAL BUFFER. 

REPEAT STEPS 8 & 9 FOR 3 SECTORS OR UNTIL NEW REQUEST 
THIS CHANNEL. 
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DISK WRITE REQUEST VIA BIOP 

I. MIOP - INTERRUPT ON LOW SPEED INPUT CHANNEL DUE TO TRANSFER 
OF 6 WORD I/O REQUEST PACKET. 

- CDEM IS ACTIVATED BY INTERRUPT ANSWERING (IA). 
- CDEM BUILDS A MASTER DISK ACTIVITY LINK (MDAL) 

BY PREFIXING 108 CONTROL PARCELS TO THE 6 WORD 
PACKET. 

- CDEM ALLOCATES A MaS DAL AND ~/R ITES LOCAL MDAL 
TO MOS. 

- CDEM QUEUES ACCUMULATOR MESSAGE TO BE SENT TO BIOP 
(SPECIFYING ADDRESS OF DAL IN MaS). 

- CDEM DEALLOCATES LOCAL DAL. 

2. BIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL. 
- ACOM IS ACTIVATED BY IA. 
- ACOM DECODES ACCUMULATOR MSG, ALLOCATES A LOCAL DAL, 

AND READS IN MDAL FROM MOS. 
- ACOM BUILDS FIRST, UP TO 3, EDALS, AND PUTS THEM 

ON THE DISK CONTROL BLOCK (DCB) EDAL QUEUE. 
- ACOM ACTIVATES DISK DEMON. 

3. BIOP - DISK LOOKS AT FIRST EDAL ON EDAL QUEUE AND ALLOCATES 
A LOCAL BUFFER. 

- DISK MOVES DATA FROM CENTRAL TO LOCAL MEMORY. 
- DISK STARTS \4JRITE (OR SEEK). 
- DISK LOOKS AT SECOND EDAL ON EDAL QUEUE. 
- DISK ALLOCATES A LOCAL BUFFER AND MOVES DATA 

FROM CENTRAL TO LOCAL MEMORY. 

4. BIOP - INTERRUPT ON DISK CHANNEL. 
- ]A STARTS WR ITE FOR NEXT SECTOR. 
- ~ DEALLOCATES LOCAL BUFFER. 
- lA MOVES FINISHED EDAL TO DCB DONE QUEUE. 

l8. ACTIVATES DISK DEMON. 
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5. BIOP - DISK GETS EDAL OFF DONE QUEUE. 
- DISK DEALLOCATES LOCAL EDAL. 
- IF LAST EDAL THIS REQUEST, UPDATE LOCAL MDAL; 

WRITE IT OVER ORIGINAL MDAL IN MOS; DEALLOCATE LOCAL 
MDAL; QUEUE AN ACCUMULATOR MSG FOR MIOP. 

- DISK BU I LDS I~ORE EDALS, IF NECESSAR Y: ALLOCATE LOCAL 
BUFFERS; TRANSFER DATA FROM CENTRAL TO LOCAL 
MEMORY. 

REPEAT STEPS 4 & 5 UNTIL ALL DATA TRANSFERRED. 

6. MIOP - INTERRUPT ON lOP TO lOP INPUT CHANNEL. 
- ACOM IS ACTIVATED BY IA. 
- ACOM ALLOCATES A LOCAL DAL AND READS IN MOS MDAL. 
- ACOM DEALLOCATES MOS MDAL. 
- ACOM 'STRIPS' OFF FIRST lO~ PARCELS FROM MDAL AND 

QUEUES 6 WORDS TO BE SENT fo CPU. 
- WHEN CPU RECEIVES THE 6 WORDS THE LOCAL MDAL WILL 

BE DEALLOCATED. 
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APPENDIX VIII 

CONCENTRATOR TABLES AND DETAILED FLOW 





CONCENTRATOR TABLES 

KERNEL RESIDENT CONCENTRATOR TABLE (CT$CT) 

LOCAL MEMORY CONCENTRATOR TABLE eCl) 

CHANNEL EXTENSION TABLE (CXT) 

STREA~\ DESCR I PTOR TABLE 
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KERNEL RESIDENT CONCENTRATOR TABLE 

CONTAINS QUEUES, QUEUE ADDRESSES, TABLE POINTERS AND OTHER 
INFORMATION USED BY THE KERNEL TO MANAGE A CONCENTRATOR. 

SIZE DEPENDS ON MAXIMUM NUMBER OF CONCENTRATORS ASSEMBLED. 

LOCATED IN MIOP-ONLY SOFTWARE TABLE AREA OF KERNEL. 

CONTAINS A 4 PARCEL ID ENTRY FOR EACH LOGICAL ID. 
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ADDRESS PARCEL 
CT$CT 0 
CT$ I D 1 

CT$i"lQ 

CT$CQ 

CT$MC 

CT$RQ 

CT$WQ 

CT$ICH 

CT$LCL 

CT$MO 

2 
3 
4 

41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
60 
61 
62 
63 
64 
65 
66 
67 
70 
71 
72 
73 

, I D' 
MESSAGE CHANNEL ORDINAL FOR THIS ID (DEFERRED) 
LOGICAL ID 
DESCRIPTOR TABLE BUFFER MEMORY ADDRESS (UPPER) 
DESCRIPTOR TABLE BUFFER MEMORY ADDRESS (LOWER) 

• 

• 
• 

'MQ' 
POPCELl QUEUE ADDRESS FOR MSGIO IN BIOP 
'CQ' 
CONCENTRATOR 0 CONCI & CONCO SYNC QUEUE ADDRESS 
CONCENTRATOR 1 CONCI & CONCO SYNC QUEUE ADDRESS 
'MC' 
CONCENTRATOR 0 MESSAGE COUNT 
CONCENTRATOR 1 MESSAGE COUNT 
'RQ' 
CONCENTRATOR 0 FEREAD QUEUE (FIRST) 
CONCENTRATOR 0 FEREAD QUEUE CLAST) 
CONCENTRATOR 1 FEREAD QUEUE (FIRST) 
CONCENTRATOR 1 FEREAD QUEUE (LAST) 
'WQ' 
CONCENTRATOR 0 FEWRIT QUEUE (FIRST) 
CONCENTRATOR 0 FEWRIT QUEUE (LAST) 
CONCENTRATOR 1 FEWRIT QUEUE (FIRST) 
CONCENTRATOR 1 FEWRIT QUEUE (LAST) 
, I C ' 
CONCENTRATOR 0 PHYSICAL INPUT CHANNEL 
CONCENTRATOR 1 PHYSICAL INPUT CHANNEL 
'LM' 
CONCENTRATOR 0 LOCAL MEMORY TABLE 
CONCENTRATOR 1 LOCAL MEMORY TABLE 
'MO' 
CONCENTRATOR 0 MESSAGE CHANNEL ORDINAL 
CONCENTRATOR 1 MESSAGE CHANNEL ORDINAL 

FIGURE VIII-I. KERNEL RESIDENT CONCENTRATOR TABLE 
WITH CONC$MX=2 AND ID$MXP=40. 
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LOCAL MEMORY CONCENTRATOR TABLE 

CONTAINS LCP BUFFER, CXT, DSTB SCRATCH SPACE, CONCENTRATOR SYNC 
QUEUES, AND LCP BUFFER MEMORY ADDRESS. 

ONE PER ACTIVE CONCENTRATOR 

ALLOCATED FROM FREE MEMORY AT INITIALIZATION 

EXISTS UNTIL CONCENTRATOR TERMINATES 

2548 PARCELS LONG 
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OFFSET PARCEL 

Cl@OlC 0 OUTPUT lCP 
27 

CL@ILC 30 
INPUT LCP 

57 
Cl@CXT 60 CHANNEL EXTENSION TABLE 

117 
CL@DSC 120 

SYSTEM DESCRIPTOR TABLE 
MANIPULATION SPACE 

237 
CL@RQ 240 FEREAD-CONCI SYNC QUEUE (FIRST) 

241 FEREAD-CONCI SYNC QUEUE (LAST) 
242 # OF WORDS TO READ 
243 LOCAL ADDRESS TO STORE WORDS 

CL@WQ 244 FEWRIT-CONCO SYNC QUEUE (FIRST) 
245 FEWRIT-CONCO SYNC QUEUE (LAST) 
246 # OF WORDS TO WRITE 
247 lOCAL ADDRESS TO WRITE FROM 

CL@CQ 250 CONCI-CONCO SYNC QUEUE (FIRST) 
251 CONeI-CONCO SYNC QUEUE (LAST) 

CL@LCO 252 BIJFFER r·1Er10R Y ,~DDRESS OF LC P (UPPER) 
253 BUFFER MEMORY ADDRESS OF LCP (LOWER) 

FIGURE VIII-2. LOCAL MEMORY CONCENTRATOR TABLE 
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CHANNEL EXTENSION TABLE 

408 PARCELS LONG 

USED TO OBTAIN CENTRAL MEMORY ADDRESSES FOR MESSAGES. 

LAST 308 PARCELS PASSED TO CPU, 

LOCATED IN LOCAL MEMORY CONCENTRATOR TABLE. 

TREATED AS A DAL BY I/O SUBSYSTEM. 
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PARCEL 
o L1NK TO NEXT DAL IN CHAIN (0 IF LAST) 
1 FUNCTION OF MESSAGE 
2 BUFFER MEMORY ADDRESS OF DAL (UPPER) 
3 BUFFER MEMORY ADDRESS OF DAL (LOWER) 
4 ACTIVITY DESCRIPTOR OF SENDER (FOR RESPONSE) 
5 ACCUMULATOR MESSAGE 
6 POPCELl ADDRESS 
7 UNUSED 

10 SOURCE ID ('C1' OR 'B') 
11 DESTINATION ID ('B' OR 'C1') 
12 MESSAGE CHANNEL ORDINAL (8 BITS); MESSAGE COUNT (8 BITS) 
13 UNUSED 
14 BUFFER MEMORY OUTPUT lCP ADDRESS (UPPER) 
15 BUFFER MEMORY OUTPUT LCP ADDRESS (LOWER) 
16 BUFFER MEMORY INPUT LCP ADDRESS (UPPER) 
17 BUFFER MEMORY INPUT LCP ADDRESS (LOWER) 
20 RESEND FLAG (1 BIT); DSTB MOS ADDRESS (UPPER) (15 BITS) 
21 DSTB MOS ADDRESS (LOWER) 
22 STATUS (0 IF NO ERROR) 
23 UNUSED 
24 CENTRAL MEMORY OUTPUT LCP ADDRESS (UPPER) 
25 CENTRAL MEMORY OUTPUT LCP ADDRESS (LOWER) 
26 CENTRAL MEMORY INPUT LCP ADDRESS (UPPER) 
27 CENTRAL MEMORY INPUT LCP ADDRESS (LOWER) 
30 CENTRAL MEMORY OUTPUT SEGMENT ADDRESS (UPPER) 
31 CENTRAL MEMORY OUTPUT SEGMENT ADDRESS (LOWER) 
32 CENTRAL MEMORY INPUT SEGMENT ADDRESS (UPPER) 
33 CENTRAL MEMORY INPUT SEGMENT ADDRESS (LOWER) 
34 CENTRAL MEMORY OUTPUT LTP ADDRESS (UPPER) 
35 CENTRAL MEMORY OUTPUT LTP ADDRESS (LOWER) 
36 CENTRAL MEMORY INPUT LTP ADDRESS (UPPER) 
37 CENTRAL MEMORY INPUT LTP ADDRESS (LOWER) 

FIGURE VIII-3. CHANNEL EXTENSION TABLE 
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STREAM DESCRIPTOR TABLE 

PROVIDES INFORMATION TO THE CONCENTRATOR CONCERNING STREAMS. 

RESIDES IN BUFFER MEMORY 

ACCESSED BY MIOP AND BIOP 

CONSISTS OF TWO PARTS: 

DESCRIPTOR TABLE CDSTB) 

CONTAINS STREAM LIMITS AND POINTERS TO 
INDIVIDUAL STREAM DESCRIPTORS. 

ONE PER LOGICAL ID 

INDIVIDUAL STREAM DESCRIPTOR 

CONTAINS SUBSEGMENT AND MESSAGE BUFFER 
INFORMATION FOR A STREAM. 
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PARCEL 
o UNUSED (8 BITS); CHECKSUM SIZE (CKZ) (8 BITS) 
1 MAX. # INPUT STREAMS (MIS) (8 BITS); MAX. # OUTPUT STREAMS 

(MOS) (8 BITS) 
2 MAX. # ACTIVE STREAMS (MAS) (8 BITS); MAX. # SUBSEGMENTS 

(MSS) (8 BITS) 
3 SUBSEGMENT SIZE IN WORDS 
4 LOGICAL ID 
5 UNUSED 
6 UNUSED 
7 UNUSED 

10 UNUSED 
11 UNUSED 
12 MaS ADDRESS OF INPUT STREAM 0 DESCRIPTOR (ISTO) (UPPER) 
13 MaS ADDRESS OF INPUT STREAM 0 DESCRIPTOR (ISTO) (LOWER) 

120 
FIGURE VIII-4. DESCRIPTOR TABLE 

PARCEL 
o # SUBSEGMENTS (NSS) (8 BITS); # BUFFERS THIS STREAM (ENT) 

(8 BITS) 
1 OFFSET TO FIRST ~\JORD USED IN BUFFEI~ 

2 BUFFER MEMORY DATA BIT COUNT (UPPER) 
3 BUFFER MEMORY DATA BIT COUNT (LOWER) 
4 NUMBER OF WORDS USED IN LAST BUFFER 
5 UNUSED 
6 UNUSED 
7 UNUSED 

10 UNUSED 
11 UNUSED 
12 MOS ADDRESS FOR MESSAGE BUFFER 0 (UPPER) 
13 MOS ADDRESS FOR MESSAGE BUFFER 0 (LOWER) 

N 

FIGURE VIII-5. STREAM DESCRIPTOR (1 PER STREAM) 
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DETAILED MESSAGE FLOW 

O. FEREAD HAS PREVIOUSLY DONE A FRNTNDIO SERVICE REQUEST. 

THIS OPENS UP INPUT CHANNEL FROM FRONT-END. 
FEREAD IS ON KERNEL TABLE QUEUE (CTSRQ). 
CONCI IS ON CL@RQ. 
CONCa IS ON CL@CQ. 
FEWRIT IS ON CL@WQ. 

1. FRONT-END SENDS AN LCP ACROSS THE INPUT CHANNEL. THIS 
GENERATES AN INTERRUPT. 

2. INTERRUPT ANSWERING TAKES FEREAD OFF CTSRQ. 

3. FEREAD DOUBLE SYNCS WITH CONCI. THIS ACTIVATES CONCI AND 
IDLES FEREAD. 

4. CONCI VALIDATES LCP AND WRITES IT TO BUFFER MEMORY. 

5. CONCI GETS A LOCAL MEt·10RY SUB-SEGMENT BUFFER AND ALL OF THE 
NECESSARY BUFFER MEMORY BUFFERS. 

6. CONCI DOUBLES SYNCS WITH FEREAD. 

7. FEREAD DOES A FRNTNDIO, INITIATING THE READ OF THE NEXT 
SUBSEGMENT, AND PLACING FEREAD ON CT$RQ. 
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8. vlHEN THE SUB-SEGM:NT CUP TO 512 ~lffiDS) IS READ, INTERRUPT 
ANS~£RING TAKES FEREAD a=F CT$RQ. 

g. FEREAD DOUBLE SYNCS vJITH CONC I • 

10. CONCI WRITES TrE SUB-SEG~NT TO BLfFER MEMffiY. 

II. GO TO 6 UNTIL ALL SUB-SEGMENTS ARE READ. 

12. IF ~ LTP, GO TO 18. 

13. CONC I DOUBl£ SYNCS \AHTH FEREAD. 

14. FEREAD OOES A FRNTNDIO, INITIATING THE READ a= T~ L TP , 
AND H~.CING FEREAD ON CT$RQ. 

15. ~/~N THE L TP IS READ, INTERRUPT ANS\AJER I NG TAKES FEREAD OFF 
CT$RQ. 

16. FEREAD DOUBl£ SYNCS ~JITH CONCI. 

17. CONCI CALLS CHKSMI ~MICH COMPARES CHECKSUM AND LTP. 

18. CONCI CftlLS CRAYr1)G. 

19. CRA Yf"EG SENDS eXT TO CPU WITH RESEND FLAG sa. 

20. CPU RETLRNS CXT ~~ITH CENTRAL MEMORY ADIRESS Fffi INPUT t1ESSAGE. 

21. CRA Yt'SG A.~~AI<ENS ~G I 0 IN B lOP. 

22. ~G 10 CALLS ~G I N WH I CH mVES ~SSA(f TO CENTRAL M8'1ORY. 

23. MSG 10 RESPONffi TO CRAYf"SG. 

24. CRAYr1)G SENffi eXT TO CPU ~~ITH RESEND FLAG CLEAR. 
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25. CPU ffiOCESSES f"£SSAtf, BUILDS A RESPONSE, AND RETURNS CXT 
~!ITH CENTRAl MEMORY IlillIRESS (f RESPONSE MESSAtE. 

26. CRAYr1>G AWAKENS f1)G I a IN B I OP . 

27. f'EGIO CALLS r'SGOUT WHICH roVES RESPONSE fv£SSA(I TO BlFFER 
rEMffiY. 

28. rtSGIO RESPONffi TO CRAY~G. 

29. CRAY~G RETlRt£ TO CONC I • 

30. CONCI DOUBLE SYNCS WITH CON CO VIA THE QQ(Q Ql£LE. 

31. CONCa REAlE RESPONSE LCP INTO MIOP LOCAL r'EMORY FRa1 BlFFER 
rvEMCRY. 

32. CONCO SYNCS ~'JITH FEvRIT VIA Qo;,JQ. 

33. CONca SY~S WITH CONCI. THIS IS TO ALLQAI FRONT END TO 
SEND AN IMDIATE RESPONSE TO THE OUTPUT (v£SSAtE I 

A. CONCI roUBLE SYf'rS \rJITH FEREAD. 
B. FEREAD OPENS UP INPUT CHANNEL FOR ~EXT LCP VIA 

FRNTNDIO. FEREAD GetS ON CT$RQ. 

34. CONCa SYNCS \4JITH QalJQ. THIS IllES CONCa SINCE THIS 
Ql£lf IS EMPTY. 

35. FE~RIT INITIATES vRITE a= LCP TO FRONT END VIA FRNTNDIO. 
FEvRIT GetS ON CT~~Q, 

36. WHEN LCP IS \ARITIEN, INTERRUPT ANSl,4ERING TAI<ES FEvRIT OFF 
CT$WQ. 

37. FEhRIT DOUBLE SYNCS WITH CONCa. 
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38. CONCa READS A SUB-SEGMENT (UP TO 512 WORDS) INTO MIOP 
LOCAL ME~lORY. 

39. CONCa DOUBLE SYNCS WITH FEWRIT. 

40. FEWRIT INITIATES WRITE OF SUB-SEGMENT TO FRONT END VIA 
FRNTNDIO. FEWRIT GOES ON CTSWQ. 

41. WHEN SUB-SEGMENT IS WRITTEN, INTERRUPT ANSWERING TAKES 
FEWRIT OFF CT$WQ. 

42. FEWRIT DOUBLE SYNCS WITH CONCO. 

43. GO TO 38 UNTIL ALL SUB-SEGMENTS DONE. 

44. IF NO L TP, GO TO 50. 

45. CONCa CALLS CHKSMO WHICH BUILDS LTP. 

46. CONCa DOUBLE SYNCS WITH FEWRIT. 

47. FEWRIT INITIATES WRITE OF LTP TO FRONT END VIA FRNTNDIO. 
FEWR IT GOES ON CT~C~'. 

48. WHEN LTP IS WRITTEN, INTERRUPT ANSWERING TAKES FEWRIT OFF 
CT$~~/Q . 

49. FEWRIT DOUBLE SYNCS WITH CONCa. 

50. CONca SYNCS WITH CONCI VIA CL@CQ, WHICH IS EMPTY, THUS, 
CONca IS IDLED. 
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