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The aitached document, prepored by H. D, Matthews of the €45 T & D 0 Progioaming group
is befrg distributed for general interest. The information presented should be inic
represent the Information needs of 645 T & D programs and ne! necessart!
informstion.
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PERIPHERAL T&D INTERFACE WITH 645 SOFTWARE MONITOR

< |

I. T&DfPROGRAM STORAGE - Approximately 60K of storage will be reqﬁired on the DRUM, |
MD-3%2, or DSUifpr on-line T&D Programs. These programs will be backed up on Mag.
Tape for the case where the normal storage device is not operable.

II. T& PROGRAM CALL - The T&D Program will be called into memory by a request from a
Product Service man. ‘This call should be made from a "spec." Maintenance Console or . .
Communication Terminal. The Program Call should be enabled from more than one input = .
source because of the possibility of failure of any input source. '

ITII, T&D PROGRAM 1OAD - The Software Monitor must be able to search for the T&D Program = :
Lo from information contained in the T&D Program Header (first 11 words of the program). .
The Program Header (fig. 1) is used as a form of communication between the T&D b
Program and the Momitor Program controlling it. It provides the Monitor Program with -
Program Number, Program Name, Test Identification, Program Size, Address of Table .
whica contains entry points, Maximum Fime counts-to wait for interrupts, and type j
codes of peripheral requirements. The monitor in turn supplies the T&D Program ,
with counts for "Special" interrupts, channel number for required peripherals, device
numb2rs for required peripherals, and the type code for the required peripheral.

. The format for the T&D Program Header is as follows: :

0 6 12 1 _ .3
| T T : - - . i -
. | ! . . .
“ Wl | 2 0 ! 2 0 |PHASE NUMBER | BCD, PROGRAM TYPE CODE 12 0
o | | , . SUB TEST
.. W2 |&—PROGRAM IDENTIFICATION———ble——TEST NUMBER—— | IDENTIFICATION
T ws la ZEROS S ! # OF MEMORY WORDS USED BY
oL »' : _ ) THIS PROGRAM R
5 TERMINATION INTERRUPT . |4——SPECIAL INTERRUPT DELAY COUNT— | . =~ 00
WA DRIAY COUNT———— 3> _ (NOT USED WITH MD-32 ‘TESTS) |

W5 |4— ZEROS (USED AS SPECIAL INTERRUPT COUNTERS BY T & D CONTROL) —— " p S

W6 |« ZEROS , » START ADDRESS OF TEST XFER TABLE e

W7 | ZEROS — AN "NUMBER OF ENTRIES ~ | = " |

- o ' . . IN TRANSFER TABLE ey

ws | : , . - UNUSED B ' o
W9 D © uwused . .‘ B PEEEEE N

. ; 3 ‘ N ?
e el { _ TYPE CODE OF | = 1%
- W10 XK _ PERIPHERAL REQ. |' * tu |-
N ' , e i | TYPE CODE OF | . -t
wil| | - o » - iX! PERIPHERAL REQ. | .. ..

. Figure 1 : e o : 3 R f§ i

N i ) - . . N e
. 7 . E : .







W7 -

W8 -
W10 -

W1l -

k "NOTE:
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Bits ?4-35 contain the number of entrys in the Tést Transfer Table whose !
starting address is contained in Weé. } '

W9 - These words are .saved for later expansion. : o

Bits 0 and 1 are used to determine whether the pfogram was &fitten for
I, GIOC, or, MD-32, S for an

i

]
.

Bit Bit 2

0 0 - - I0C
0 1 - MD-32
1 0 - GIOC
1 1 - Illegal

Bits 30 - 35 contain the type code of the peripheral being tested.

Contains the Peripheral Type ‘Code of additional peripherals required to run
this program. If this word is zero, no additional peripherals are required.
If bit 29 is set, the second peripheral requirement (W1l) is to be considered
only if a Magnetic Tape Controller or Drum is available that is Crossbarred
with the Tape Controller or Drum, respectively, required by this word. The
Software Monitor Program assumes a loading device and Console or Printer

so the Programmer need not list a Peripheral for standard error output
routines. '

In W10 (and W1l if additional Peripheral is required) the Software Monitor .; ‘

Program will replace the type code with the PUB Number that the requested peripheral

is connected to and the number of the devices connected to that peripheral.

This

replacement is made by the Software Monitor Program before it gives control to

the Peripheral Program.

‘The format of W10 and W1l after the replacement is as

35

-follows: o .
FOR I6C |
0 5 6 12 15116 17 19]20 33 34 35
— ZERO — | PUB. I0C . |
 INUMBER ADDRESS
B Set .if Device #15— T 4 3
to _ Set if Device #2
! ' Set if Device #l—d
Set if Device #0
FOR MD-32
. R 3233 34 35
0 213 516 S |
MEM , ) T o
Port | 4 ZERO ‘ ‘ > |
NO‘ M s . . )
Set if Device #Zj i
Set if Device #1
Set if Device # ,
FOR GIAGC |
0 23 56 1718 19120 33 34
VEM K @ ‘ '
Port Channel # & | ZERO | |
= —— Set if Device #2& jﬁ T

Set if Device #15 E Devi
‘ : Beab ¥ Beavieg # ..
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o III. T&D PROGRAM IOAD - '(contlinued) ) A BT \ , \‘J :
If a progrém.hgs an additional'ﬁeriﬁhéral requirement in W1l and such a ['
peripheral is not available, the Software Monitor Program will output a
message to the ‘operator and will not attempt'tq“execute the program. -Tbe
exception to this case is when bit 29 .is set in Wil. | :
‘ IV. T&b PROCRAM MASTER MODE ENTRIES - The Softvare Monitor must - to be able |
" To service a set of T&D Master Mode Entry rountines and handle them as described .
below. It should be mentioned rhat the address §;e;ds of 51} g%% commands need
-2t he smzos.y zE speaiilsd fTar, Tit T oset coulld Zemote Tow LS.
4. Semmew SeTn mpmrzal Toowon Jorsot Tommans Tmizizcion )
:  Bach ‘time the writer of a Common Peripherél T& Program wishes.to'iésue . .
. a command to a peripheral, he must communicate with the Software Monitor- ' . .-
* ' Program by a Master Mode Entry with the .following call sequence. The '
Software Monitor Program must be able to handlé this call sequence when
_peripheral is connected.to a GI@C.by using the indirect DCW for IPC
‘simulation. . ST . SRR W g
e
0 3. 06 e 12 15 18 21 240 027 1 30 130
e . - N T ' N .
< ZERO- ‘ —> 10 0000000 1 | §———— ZERO ———sj
T 1 Y T T 1 i ! T
o - PUB ,IgC Igc :
2 ¢—gP-COD ' , ! ! ! . . N ‘
] DE—> | DEVICE CODE | apppess imwss! COMMAND |- 0000000 RECORD COM
. : i e Y = - .
, : .| ZONE ACTION ;| NO. OF WORDS TO BE XFERRE
3| 4~ STARTING DATA ADDRESS FOR THIS DCw—> ' | el e |
| ‘ _ CW | CONTRZL,' °i CODE | BY THIS DCW
- ) P .
I &——ADDRESS OF NEXT DCW TO BE USED y | — ZERO s
, L ‘ B o
34 ADDRESS QF FIRST DCW —> {4& ZERO » |RECORD COUR
T T MDD — . T 5 : - :
Sub; MAJORS | SUB-STATUS . ‘ ! : o T
d L STRP0S 4 -S S - | IgC STATUS v . R
7 lIgn! EXPECTED .EXPECTED - ! ©.0.0.0.0.0 | EXPECTED | oo 0000 O~:T§ LiSiR
. v .‘v N . . %
RS : : ZEROS —
;;.af( p— —— . ‘ B
¥ 4&——— START ADDRESS OF .NEXT TEST—> :.-1 110011000 5(‘-————~ZERO-—-———>
~ ' 3 i i " " ° g RS
_ = ‘ T 1 .
j %—— START ADDRESS OF LOOPp ——— { 111001000 : “——ZERO 7
& NORMAL RETURN LOCATION : g
1 N H .":'; - i v JA
i > :t\'.-
’ ‘ . \\ . \ At
. S .
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w1

W2

W3

W4

W5

W6

- Bit 35--Set if program wants standard error output.
' ' If this bit is set, the Software Monitor Program will compare the

Page 5

mE 1b.
Primary Mailbox Word - ' | gt
PUB addregs (Bits 12- 15) is -provided by programmer from information

furnishedgby Software Monitor Program.

: Secondary;mailbox #1 Word.

Secondary.mailbox #2 Word.

Secondary mailbox #4 Word.
Upon interrupt, Software Monitor Program will replace record count
(Bits 30-35) with record count residual in call sequence.

Type of interrupt and status expected upon interrupt.

Bit 1 - Set if substatus is to be ignored by Software Monitor Program
Error Check.

Bit 31- Set if terminate interrupt is expected.

Bit:32- Set if initiation interrupt is expécted.

Bit 33- Set if special interrupt is expected.

Bit 34- Set if program wants immediate return.

© If this bit is set, the Software Monitor Program must give control

back to the T&D Program immediately after the comnect command has
been issued. This feature is used sparingly by the T& Program and
only when the program has to have control back to perform certain

functions.

results of the interrupt against what was expected and output an
error message of the following type if an error is dete?ted.,

Standard Perlpheral Error Qutput Connected To IOC

PROGRAM AND TEST IDENTIFIER o5w$;",}§ < :

& . |

. % fiT 02 PUB-01 DEV-04 OP-46 COM-01 IOC-0 = wowo . - .
EXPECT fT READY <CO CO00 iéﬁx_ o \,» T
'ACTUAL ~ I_REJECT 1Q_ 00 ! A 3

I0C MEMORY STATUS -
SUBSTATUS

MAJOR STATUS '
TYPE OF INTERRUPT

.. I = INITIATION
e S R S T = TERMINATION . '
R ' o S = SPECIAL

vUpper and gower address limits will be provided by Software Monitor Program.>;'w
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MAJOR STATUS REPRESENTATION:

y 00 . - READY
- 0L D BSY
i 02 D ATT
= -+ 03 ALERT
& L - 04 EOF ,
‘ \ 05 * REJCT -
06 INTER e
07 L TER ‘ -
10 C BSY

11 - 15  ILLEGAL"

If interrupt is not received in allowed time. NONE will be
inserted as major status.

Standard Periphéfal Error Message Connected To The GIOC

1 10 20 30 40 50
' ~ PROGRAM AND TEST IDENTIFIER
/ COW (XXXXXX) . .  CONNECT WORD  (XXXXXX)
" %10C27B DIAG CHAN  COMMAND DIAG cC P
. XX KX XXXXXX . XKKKXXKXXX X X
WORD A o | WORD B

"TYP TER EXH EXT INT :XPD ~ CONT .EXTEN ADDRESS TALLY S P
LPW X 0 X 0 X 0 X000 XX XXX XXX 090

p% L ¥ ¥ I ¥ ¥ mmm o oIm premnenidiib el b4
STATUS -~ CH TYPE ~ CAUSE CHAN status .
EXp- X A X O XOOX
aACT - X A oL X - XXXX L
- MK e ke XK
EXP | b : .
ACT | T . .

MSK
.
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— W7 - Software Monitor Program Stores word with

the -following format after
interrupt (lst interru

pt if more than one expected) or interrupt error

"~ (no interrupt). - o . & ”‘fv.;”uf
;‘ ’ T .,"L"‘ X ‘1 M e e R . '. ) ! . T ‘ . ;,’ . B ;"
3 ? 9 - 12~ 15+ 18 12 - 24 27 . 30 - 33 . 35
UL N Y N (Y Y A
MAJ } " . b {

o[ MAIOR C gupstatus 10 o' o'o'e'l 1gc starus o oI#OF QU‘*UE'O T siTiE|
1») STATUS | . R S T ‘ "mBLEENm‘ P ;E: 5k
N , ' . , L .

- Set if sower f?, :i‘-fﬁ'j - - Not applicqble -

;s off - S S ;-‘."efjon GIOC or“MSU '

Lts 26 29 - Contawn the binary count of the entry 1n the queue table where statusf
o *"information was obtained. : E .,,,,:y,ghp,fue‘,g-hgb¢,:.”;jf
Lt'al -~ . . Set if terminate interrupt occurred.: BRI i ' P
L 32 ~ Y. Set if initiation interrupt occurred. T i
.t 33 »]‘A Set if specmal interrupt occcurred. S R e
-t 34'--‘...Set i1f an interrupt is missing oz 2nd lnterrupt is in error. ,Q
.t 35 - - Set if expected status is not received after flrst 1nterrupt or if _

o ffflrst 1nterrupt was not the type expected : ; :Lw
e N B , : Lo o :; Ly

N ~ NOTE: If more than one interrupt is expected,'it will be the respon-
., . -sibility of the peripheral program -to interrograte this word for the
. ... 'occurrence of the second one. If the peripheral program wishes to .
receive the status from second 1ncerrupt lt must lssue a request or
' eset status command., - L ‘ :

RO L ST S/ SO X PO B

} - TRA (address the program wmshes to transfer to lf the optlon "sklp to next tes\

cs b peatimetes s meatesta
‘ R V - f“ : TR Py r.........._.__-..__-.-.‘ g peetans
ls s et‘) . z v : . : . ; ) : - : v 2 y ! ' : I -' . ’ w‘- - a—-»wh.—-"w‘- P 4.AA4‘A_;-. -4.- ~0~ .
. - e e s el o e s it e, e e D i ’ e,
’ - : ‘e 'A .r i : ' R S Vo A &

- NQTE: - The&ﬁkwmm Monitor . Program vvll ra tuvn cont*ol to thls word if the OpthI

" .. is set to skip to the next test. It should be noted that a test is a
“-”"”_po*tlon of the program that is sélf-contained and may be entered into
IIWLCbOUu depending on any previcus functions performed A test may con-
- tain any number of sub-tests which are dependent upon previous funct;on<
performed w;thln *he pqulCLlar Lewe,_ . e e e e bt e e dede
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W9 - TRA (address the program wishes to transfer to if the option to "loop" is taken). ”I“

“;,,

\

NOTE: The Software Monitor Piogram will return control to qhis‘word'if'looping
is desired. Control will be returned to W9+l if looping is not desired.

B. Input/Output Command Initiation For GIOC Testing .
Each time the writer of ‘a GIOC T&D Program wishes to issue an.I/0 command
v to the GIOC, he must communicate with the Software Monitor Program by 2
Master Mode Entry having the following call sequence: :

0 546  11]12 17]18 23 | 24 29!' 35
. » f i ) ) . L
Wl 000C00000000010100{000600000 1000000000 ME 20
' ) . ‘ o ‘Mem. | ' : ‘;
W2 MBZ except diagnostic command : D| C|C| port. cioc
w3 M?Z except Channel No. ' ' Channel Command (s ) : CcCW
diagnostic ; ; S
: Int Address ' '
: ; : A
Wi 0/|S{C/|0-O0 OJE X HOOO Sig 0 0.0 0lA|0/000(00C00CO0O Extension . LW (A)
W5 DCW address o Tally 1000000 LPW(E)
W6 " Expected Status List Address 0 ¢ OjL|C Ito o 0000 No. of Int. Expect
M Expected - S
W7 Actual Status List Address 00000lSlo00 00 0| No.of Inte pctual -
c Received T
W8 | Return location if Next Test option set s ﬂ: ContfoiQWd{’
W9 . Return location if Loop option set | | Control Wd.
W10 ' ' Normal return location - ‘ Control Wd.

W1 - 2E 20 . .

" @2 - Connect Word

This word will be moved, without alteration, to location x in the Monitor program
(which is in the same memory controller as the GIOC mailboxes). A CIOC x command
will be executed after appropriate tests and initializing.

W3 - Channel Command Word (CCW)

" This word will be moved, without alteration, to location'y. A command pointer
word as described below will be stored in channel 8, 9, 6,10 depending on the
 setting of Bits 31-32 in W2. T '

© CPW Word A
0 56 8 9 : 29 30 35
Zexro ' 001 Zero - Zero -
,CPW Word B
‘ 0 17 18 29 30 35

1
i

[ R CdiaAanNaAOO0O0O00 1T Teve |



W7 - Actual Operation Word

= bits 18-35 + processor base address. . ‘ . o

Page'9,

W4 - List Pointer Word (LPW WQfd'Ai..

W5 - List Pointer Word (LEW Word B) ‘ K
b

These two words may be moved to the list channel number defined in W3 and
the DCW Address (bits 0~17 of W5) may be modified depending on the 4

conflguration of blts 21 and 22 of W6. (See W6, bits 21 - 22.)

W6 - Expected Operation Word -

~Bits 0-17 - Address of the Expected Status List which is a list of status
words which are expected as a result of this yﬁ operation. This 1list does
not include the interrupt caused, by CCW exhaust which occurs on status
channel 1.

This is checked for by the monitor but is not stored in Actual Status List.
The Expected Status List is not used, or accessed by the Monmitor except
., When outputtlng an error megsage.

Bits 18-20 - Zero ;
Bits 21-22 - These two bits effect changes as defined below:

J'IOZO - No change

0»1 - (a) Add the processor base address register to bits 0-17 of W5.
(b) Store W4 and W5 in the list channel defined in W2,

N | " (c) Store zeros in the data channel defined in W2.

(d) Add the processor base address register to bits 0-17 of Word B
of each DCW in the list specified by W5 if the DCW is a data, ‘.
transfer type (i.e., if bits 0-2 of Word B of the DCW are
0, 1, or 2).

IAO - (a) Store W4 and W5 .in the list channel defined in W2.
(b) Store zeros in the data channel defined in W2.

1.1 - Same as Ol ‘and in addition, reset bit 22 of W6.

Bit 23 - Immediate return bit. If this bit is zero, the slave program is

roadblocked until the number of status words defined in bits 30-35 has been
detected or the time currently in bits 0-17 of W4 of the slave program
header has been exceeded. If this bit is 1, control is returned to the
slave program immediately. =

by

Bits 24-29 - Zero o ‘ ' "

Bits 30-35 - Number of words in the Expected Status List.

P

Bits 0-17 - Address of the Actual Status List. The interrupt processing
routine of the Monitor stores status words in this list as they are processed.
The status words are stored in the location which is the sum of bits 0-17 +

"

Bits 18- 35 - These bits are zeroed when the CIOC command is executed The
Monitor stores information in them as follows: '

‘Bit 23 - Sequence Complete bit., This bit 1is set to 1 when the number of,
interrupts received equals the number expected or when the maximum wvait time

has been exceeded. - ‘ _ T, y :
. i } . Co Lo “t‘ﬁ"
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'Eits 30435 - After each status word is stored in the Actual Status List this
field is incremented by omne.. ' .

ﬁ

© W8 - The . Control Program will return control to this word iﬁ "skip to mnext
test" optlon " get and an error was detected. s

W9 - The {7 Contr 1 Pfogram will return control to this word if the "loop" option
is set.

W10 - The 7 Con’fro1 D“ogram will return control to this word if options mentioned
in W8 and W9 are not in effect. .

Input/Output Command “Initiation For Md- 32 Testing
Each time the wrlter of a MD-32 T&D Program W1shes to issue an I/0.command to the
MD-32, he must do so oy a Master Mode Intry with the following call sequence:
0 Hov 17 118 29, 30 35
Wl 600 000 000 000 011 110 ¢ 1 000 000 001 000 000 000
: : V 0
W2 ZeTo A :Command f ' Zero ' Memor
_ o=t S ' r Port
W3 Disc Address. ‘ . Memory Address
W4 Next DCW‘RelatiVe Address ' .Command ?: Zero
. Is' ’” ‘Iv
W5 Current Status: Box Storage Adr. 'OOIC.O wuy. # of INT, EXPECTED
Wé Return Location if "Skip. to Next Test' Option 1s set
W7 Return Location if “Loop" Option is set
U LWE ’ "Normal" Return Location

W1l - MME (30) DSU IO

" W2 - Peripheral Control Word (PCW)

This word will be moved, w1thout alteration, to location X in the Monitor
Program (which is in the same memory controller as the Status Boxes). A

CIOC X command will be executed after appropriate tests and initializing.

W3 - First DCW Word A
W4 - First DCW Word B

These two words will be moved to the 17th and 18th words of the MD-32 Hardware’

communications block before the connect command is issued. Also, W3 and W&
will be modified before being trensferred if bit 22 of W5 is set (see below).

‘1'

-/



Wl

w2
W3

Wé

W5

" W5 - Eonitor Communications Word

.W7 - Return location if Loop Option set.’

Page 11 - .

Bits 0-17 - The monitor stores the conuents of the current status box in this
table when the interrupt from the drum is processed (and also sets
bit’ 20 of W5 when ‘the ‘no. of 1nterrupts llsted in bits 30-35 are

recelved) :
Bits.18~22 -Are set to zero wnen the Monltor iqsues a CIOC.

Bit 20 is the Sequen;e Complete bit. It is set to 1 by the Monitor
~when all interrupts are received from the MD-32 or when the meximum

wait time (defined in bit 0-17 of W& in the program header) has
been exceeded. ' ‘

If it is reset there is no
If it is set, the following

. Bit 22 is the DCW modifier bit,
modlflcatlon done by the Monitor.
operations are performed:

(a)
(b)

Bit 22 is reset. ‘ , S L

The (processor base adaress—g 64) minus the MD-32 base address
is added to the next DCW relative address field of W4 and also
to each DCW in the DCW list.

Bit 23 - Immediate return bit. If this bit is zero, the slave program is
‘roadblocked until the’ specified number of interrupts “have occured from ,
the MD-32 ‘or the maximum wait time has been exceeded. ! If this bit:
is 1, control is returned to the.slave program immediately.

-—

Bits 30-35 - Number of interrupts expected - This field defines the number of
interrupts the T&D Program expects from this I/0O command. Control
may be returned to the MD-32 T&D Program when ‘this number of '
interrupts has occured,

W6 - Return location if Next Test option set,

" W& - Normal Return location.

Print and/or Type Routine -

The person writing T& programs will want to perform much of his own error detection
rd output error messages, This routine will allow the programmer to output an

error message via the Maintenance Console or printer (determined by operator option),

ouvtput information messages to the Maintenance Console, or read information via the

Maintenance Console. Communication with the Software Monitor Program requires a

Master Mode Entry with the following call sequence:

7 315

0 6 1 2
. :
¢—— ZEROS — ' XX 000000001 . g— ZEROS p
STARTING ADDRESS i "NUMBER OF WORDS TO
OF MESSAGE '¢—— ZERQS ———— ! BE TYPED/PRINTED

CONTROL WILL BE RETURNED hERE Ir ”SKIP TC NEXT TEST'" OPTION IS SET AND XX= Ol.

CONTROL WILL ALWAYS BE RETURNED HERE ig ¥X = 10 or 11.
CONTIROL WILL BE RETURNED HERE IF LOOPING OPTION IS SET AND XX=01.
FION IF XX=01.

NORMAL RETURN LOCA?
4




Wl - MME TYPR (XX=01) or TYPEW (XX=10) or TYPER (XX=11). o T 2
. , : . #
NOTE: MME TYPR/ - The message will be typed or printed according to Fhe type
or print option. When this routine is entered, all of. the error options are
tested by the?Software Monitor Program (looped,:Skip, Bypass error typeout,
Halt after error, etc.). The programmer has the responsibility of the message

.

~/

format to be typed or printed. The control program will assume the message is for.

the typewriter. If the print option is in effect, the control program will
interrogate the number of successive carriage returns and S%FW that number of
lines after printing.
MME TYPEW - This entry will output a ﬁessage on the Maintenance Conéolq only.
Nome of the error options .are interrogated and control will always be retyrned
to WBO “ ’ ° ' ' ! ' !
MME TYPER - This entry is provided to enable a program to issue a Maintenance
Console read command. Control is returned to Slave Program after Console
Termination with status to A-register. '
‘ 0
W2 - Bits 0-17 contain the starting address of the message to be typed or'the input
" area to be typed into. The message or area cannot be “scattered" in memory as
only one DCW will be used for the type connect command.

"Bits 27-35 contain the binary count of the number of words to be typed .out or '
typed into. The maximum number of words s 777 octal. oo

W3 - Control will always be returned to this word in the case of an MME TYPEW or IRE

TYPER. If the entry is a MME TYPER, control will be returned to this:wofd ifﬂf

the "skip to next test' option is set. | A . <

W4 - Control will be returned to this word if the entry is'a MME TYPR and the "1oop“ |

option is set.

READ QUEUE COUNTERS AND SECONDARY MAILBOXES ROUTINES

' The purpose of this routize is to allow the IOC T&D Program to read the secondary
_mailboxes, interrupt gueue counters, and duplicate interrupt queue counters.
. Communication with the Software Monitor Program-requires a Master Mode Entry with

the following call sequence.

0 L5 1.8 | 2 35
: u ; ' {
Wi|4—— ZEROS—— % | 100 ! 000000001 | ZEROS
W2 ' PUB 110C

‘ , ADDRESS ' ADDR |
w3| < | ZEROS >
Wh 4 ZERDS >
Ws| < ZEROS >
we | <« © ZEROS >
Wy | < ~ ‘ ZEROS >
W8 & v ZEROS .
W9 | e - ZEROS >

[.




i . _ _ ‘ ! o }
Wl |e—— ZEROS ——— |10 110 00000 0 0 L'e————— ZEROS ———
| | . |
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V1l - MME RMATL . ' | ‘ ;
’ ;&&3
W2 - Contains the PYB number (BltS 12-15) and IOC number (Blts 16 17) of the queue ‘
counters and mailboxes to be read '

-

W3-W9 - Contain zero upon entry. Upon exlt, the T& Control routine will place

the following 1nformat10n in these words.

W3 | +——  zEROS -——; QUEDE GNIR :4_ _— ' DNERRATON
.
QUEUE CNIR | ZEROS | GUEUE CNTR
e ! " TERMINATION | . " DUPLICATE
4———  ZEROS, —b! CNIR  |o— -
. ‘ il | zeros . _QUEUE_CNTR
WS - { SPECIAL | + ' DUPLICATE
m—— . i

o me—lamrom e me—— | Gy

W | CONTENTS OF SECONDARY MATLBOX #1 N

W7o < CONTENTS OF SECONDARY. MATLBOX #2 —
W | < ' CONTENTS OF SECONDARY MAILBOX #3 b -

Wy | < CONTENTS OF SECONDARY MAILBOX #4 e

SET QUEUE COUNTER ROUTINE

The purpose of this routine is to allow the IOC T&D Program to store the count he
wishes in particular queue counter and its duplicate. It should be noted that the
count given by the program will be placed in both the queue counter and .its duplicate.
Communication with the Software Monitor Program requires a Master Mode Entry. with the
following call sequence. e N . .
-0 . L5 1+8 ‘41 ZP 2;7 3]0 -3F~ 35 - 5 -
, | ! o T, I :

Ll ! {
1

[}

oo | COUNT

w2 | <— : ZEROS - > XYz
1

o

Wl - MME QCIRS ' S : -

W2 - Contains the type of interrupt counter desired‘and the value to set the counter.

Bits 27-29 - Type of interrupt counter to store value into.:

Bit 27 - Initiation : .

Bit 28 - Termination - L B

Bit 29 - Special ‘ B .ol ~;‘
- This value will be placed into the queue counter desired and b

Bits 32-35
: its duplicate.

Y
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F. OUTPUT LAST STATUS

ording to option setting) the STATUS and ERROR -’ ;

This routine will type or print (acc ' 4
HEADING of the last I/0 operation performed by the Peripheral T& Program. .The
format of the messaéé is the same 'as that mentioned IV-A. The Software Monitor does

not interrogate any’of the optioms except the TYPE/PRINT when the routine is executed -
Cormmunication with the the.Software Monitor Program requires the below call sequence: .

f'o ' 3 12 14 18 T 27 35
T ' ! ! ‘ '
! 0000 00001 ;ﬁ———-ZEROS —_—

1000

|
& 7FEROS ———— |

CONTROL IS RETURNED TO THIS LOCATION

G. PRINT/TYPE WITHOUT OPTIONS

The routine Functions as the TYPR routine (IV-D) except that the HALT:AFTER ERROR,
1OGP, AND SKIP optioms are ignored by the Software Monitor Program. The call
sequence for this routine is a Master Mode Entry as follows: -

27 35

0 14 18

\
— =

<¢———— ZEROS ———— B>

| I—

. . | NO. OF WORDS TO BH
, 4 ZEROS —>! TYPED/PRINTED
“ -

1
|
1011 00000000 1i¢—2EROS » |-

START ADDRESS OF MESSAGE

CONTROL IS RETURNED TO THIS LOCATION

H. READ GI@C LIST AND DATA CHANNEL WORDS

- This routine is to allow the GIOC T& Program to read the List and Data channel words
for a consecutive pair of channels. The Software Monitor'mugt be able to handle

@

~ this routine by recognizing the following MME call sequence:

0 56 12,13 17:18 c 35
WL | JemOnY garo » 11000 | 000000001 - ZEROS ———
W2 M| 00 aXXX | Channel No. Zero |
W3 | LPW Word A
W LW Word B
W5 DCH Word A
W6 | DCW Word B .
w7 ‘ . Return Locaticn




Page 15

Bit 0 of word 2 is the Modification control bit. If bit 0 is zero, the words
' . are transferred from the channel mailbox locations to W3, 4, 5, and 6 without

modification. ‘ ¥
. . i3
‘3

If bit 0 is oqé, the processor base register is subtracted from LPW Word B
before it is stored and also from DCW Word B if the DCW is a data transfer
type. The words in the channel locations remain unchanged,

The Software Monitor will mask off bit 17 of the channel number in W2 to ascertain
that a List Pointer pair will always be placed in W3 and Wa.

I. SET GI@C LIST AND DATA CHANNEL WORDS

This MME is similar to the one to read the channel words except that data is
transferred from W3, W4, W5, and W6 to the channel mailbox locations. .The address

portion of the MME word is 259,

If bit 0 of W2 is one, the processor base address register is added to the address
fields by the Software Monitor before the words are stored. The words in the call
sequence remain unchanged.

J. OUIPUT IAST GI@C STATUS

This routine will type or print (according to option setting) the STATUS and ERROR
HEADING of the last I/0 operation performed by the GI@C T&D Program. The format
of this message is the same as the GIOC error message mentioned in "IV - A. The
Software Monitor does not interrogate any of -the options except the Type/Print when
this routine is executed. Communication with the Software Monitor Program requires

th2 following call sequence:

0 ' 12/13 17 18 27 35
Wl lg—— ZERO . 11100 00000000 Y§y¢— ZERO — 3
W2 |  Mask Address R P — ZERO v |
W3 ' : CONTROL IS RETURNED TO THIS LOCATION

¢

K. ReniD MD-32 STATUS BOXES

Each time the writer of a MD-32 T& Program wishes to read the 18 status Boxes
(15 status boxes and lst DCW pair), he must do so by a Master Mode Entry with the
following call sequence. ‘

Wl 600 000 000 COO 011 111 5 000 000 001 000 000 000
Start Address for 18 Word Block )

W2 QMod 2) : Zero

w3 . : Return Location

Wl - MME (31) RBLOK.

W2 - Bits 0-17 contain the starting location in the slave pfogram where the 18
word block is to be stored into. This starting address must be even. The
block will be stored by the Software Mcnitor as shown on the following page. °

v‘vé



oWl

w2

W17

W18

l - Bits 0-17 contaln the current DCW address in the slave program (actual address.
= absolute address + MD-32 Base Address -'Base Address Reg. )

T ‘(_ | .
. 1 Iy Vo :

Current DCW Address . | Status b ! Pointer

Abnormal DCﬁ?Address i Status i
o : ﬂ . 4 . 2
’ . £ . ,
o i .4 ) ° — o,

Drum Address . Memory Address

' . — T - .
Command ' P | Zero .

Next DCW Address oo

]

i

4

- Bits 18-31 contain 'status information.

I
]

Hl

= Bits 32-35 contain a four. bit code identifying the last abnormal status box

" into which an entry was made.

"} W2-W16 - Bits 0-17 contain the address of the DCW pair which was belng ‘used when
an abnormal condition was detected (actual address = absolute address + MD-32 :
Base Address - Base Address Register). Bits 18-31 contain status informatlon.g

L.

W17 -Bits 0-17 contain the starting MD-32 address where data is to be read from or *
written into.. Bits 18-35 contain the memory address that data is to be written
into or read from (actual address = absolute address - Base Address Register).\

W18 - Bits 0-17 contaln the address of the next DCW pair to be used (actual ‘address =
. absolute address + MD-32 Base - Base Address Register)

NOTE:

Blts 18-22 contain the DCW Command.

Bit 23 - set defines block size to be 64 words,
- reset defines block size to be 1024 words:

¥4 '
All addresses returned to the slave program by the Software Monitor Program
will be addresses which are relative to the slave program (ex:

current ad- .

e

"d ~ess returned in first word = 1045 means the current DCW pair was located at”
104g in the slave program). The Software Monitor Program will not calculate
slave address for any absolute address which is Zero or all .ones.

SET MD-32 STATUS BLOCK

Each time the writer of a MD-32 T&D Program wishes to set the 16 status boxes from

data in memory, he must issue a Master Mode Entry having the following call sequence.

Wl

W2

\

W3

18

v 27

000 000 000 000 100 000

000 000 0001

. o

~ 000° 000 000

SR RN .

Start address of 16 word block

Zero

J..‘,

Return Location




e W.' =" MME

M
4

‘NOTE :

Rr«.mquzsn CONTROL FOR MD-32 TSD PROGRAM
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(32) SBLOK

Bits 0-17 contain the starting address of a 16 word block Eo be stored into
the 16 status bees. Address must be even.
w* o

The addressipbrtions of the status block (bits 0-17) is set to zero or all ones .
if the programmer wishes to determine the entries placed in the status .
block by the :MD-32.° The Software Monitor Program converts all &ddress in TP
the block Lo‘slave address when it receives a MME RBLOK if the addresses LT
are not zero . or all ones. .

w. e
[

Ttris

routine 1is used*by the MD-32 T&D Programs to give control back to the Software

Mcnitor until a certain number of 1nterrupts has occurred. The call sequence for

tt.is

W1

w2

W3

routine 1s as follows:
0 | 2 - hs 127 35
¢ Zeros — 3| 100-001| 000 000 001 |<¢——— Zeros ———
" ' k - ‘ - Number of
- - ‘Ze?os P | Interrupts -

Control is Returned to this Location

]

When this routine is exeduted, the Software Monitor Program will not return
control to the MD-32 T&D Program until the number of interrupts received is

el . = .

. equal to or greater. than the number in bits 32 -.35 of W2 or until the

maximum wait time for the interrupts (determined by bits 0~ 17 of W4 of the
PROGRAM HEADER) has elapsed . , e
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'

SYSTEM CONFIGURATION CHANGES - The T&D Program operating under dgﬁtrol of the

I0C, GIOC, or MD-323%$ is testing. The Software, Monitor Programwill have to
delete a peripheral’’from its system configuration when an on-line Peripheral

T&D Program is called into memory. If the T&D Program is an IOC‘or a GIOC T&D
Program, the Software Monitor mws t delete the entire IOC or GIOC from its system

configuration, '

Software Monitor Program will have to have complete control of the Peripheral,

The Product Service man should have the capability to delete anq add to the
Software Monitor's system configuration through the maintenance!console.,

RETURN TO T& PROGRAM:AFTER I/0 REQUEST - The Software Monitor will return control

to a T&D Program in the following manner after the T&D Program has issued a MME

‘1/0: ; ‘

A. TIMMEDIATE RETURN - The T& D Program may set a bit in a MME I/0 whic
means it wants returns to the program immediately after the Software

Monitor has issued the CIOC command. This feature will be used'sparinglyi

Tary E by the T&D Programs and only Wwhen it is necessary to test certain

functions. i

B. NUMBER OF EXPECTED INTERRUPTS IS RECEIVED - Each I/0 command will
contain the number of interrupts that is expected from the execution
““'of that I/0 command. The Software Monitor may return control to the
T&D Program when the number of interrupts received is equal to or
greater then the number expected. '

C. MAXIMUM WAIT TIME FOR INTERRUPT HAS ELAPSED =~ The Software Monitor

E

Program may return control to the T&D Program if the expected interrrupts

have not occurred,nbut the maximum wait time has elapsed. This
condition implies that an interrupt is "missing", and the Software
Monitor should output a message to the Product Service man for this.
condition. '

. OPERATOR OPTIONS - Switch Control - Primary option control is maintained by

using the 36 toggle switches on the processor maintenance panel. Control of

certain options may be transferred to the maintenance console by setting switch
24 true (up). (See section 8 for comsole option).

A. ERROR OUTPUTS - Error messages may be typed on the maintenance console
printed on a high-speed printer, or they may be suppressed. Switch 34
true causes.output suppression; switch 34 false allows output- as speci-
fied by switch 26. For console typeout switch 26 must be false; fa
printed output switch 26 must be true. (Console control words - TYPE/
PRINT/ BYPASS). :

B. HALT/RUN AFTER ERRORS - When an error typeout occurs, it may be desirable

to halt further I/0 operations fromthe T&D Program to allow operator
action before subsequent tests. This option is provided by use of
gwiteh 35, A halt after typoout will oceur if switch 35 is false; no
stop will occur if true. To proceed and halt at the next error, toggle
switch 35 true then false. To run witbout halts, set switch 35 true.
(Console control words - HALT/RUN/GO).

:
§

—

-/
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?LOW RATE - A delay between I/0 operations may be useful, If éwitch 30
is true, tn%:Software Monito; Program will not return control to a T&D

Program untfl at least .2 seconds after it normally would have after an
I/O‘reques;; (Console control words - FAST /SLOW.) +

SKIP TO NEXT TEST - If a particular sequence of operations cannot be
completed because of failure of a previous function, a skip to the next
complete test may be effected by setting switch 31 true. This option
is effective only following a typeout, (Console control words -
SKIP/NOSKIP.)

RESTART - An error messagé may be such that a restart is necessary or

desirable, It is possible to restart the T&D Program by setting switch
29 true. The) restart option is effective only after a. halt after type-
out. (Console control words - START (RESTART); TEST - PUB-).

16D PROGRAM CUTOFF - If switch 32 is true (set), the software monitor -

will not return control to the T&D Program-until the switch is reset.

CONFIG. INPUT

| ONSOLE CONTROL
INT/TYPE
GZ///P§START TEST

4

0
012345678.9101112 13 14 15 16 17 18 19 20 21 2223 24 25 26 27 28 29 30 31 3%
: . L ‘ : A A

SLOW

~ ,SKIP

PROGRAM CUTOFF — |

Loop

(9% ]
P05 -

SUPPRESS

SO0

RUN

L)
4

PANEL SWITCH SUMMARY
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MAINTENANCE CONSOLE CONTROL

;Céfféin functiorns, normally under panel switch control, may be transferred to the -/

operators console by setting switch 24 true. If such is the caég, the following

vocabulary will be active when a console request is cheived. "

\

i

ABORT ~ - causes an abort with a memory dump. .
BYPASS - suppresses error outputs. ' o ,
FAST - negates SLOW option. ‘ ‘ !
GO - used to continue after an error typeout, but stop
after the next error. :
HALT - causes stop after error typeout. : . : ‘
~ LOOP - causes current test to be repeated until NOLOOP entered.'  + -

. NOLOOP - negates LOOP option.- ; , S

S

NOSKIP - megates SKIP option. ' o S

;- 'PRINT - causes error outputs to go that printer on lower Co -
D ' numbered PUB. oo

Sets entry points for PUB testing.
clears all console options to normal.
restarts T&D Program.

. RUN - eliminates halt after error typeout.

PUB
RESET
RESTART*

ot

SKIP - causes skip,to'negt‘test'following error typeout. .
SLOW - sets a 200 millisecond delay after every 1/0 command issued.
START®* - synonymous with RESTART :
TEST - used with PUB (above) to start at a particular test on

that PUB. e.g. TEST 2, PUB ‘1. . S
TYPE - causes error messages to be sent to the yaintenance Consoles

*Effective only during halt after error typeout}

INTERRUPTIS

The Software Monitor must handle interrupts caused by a T&D Brogram differently
than those caused by a regular slave program. The differences that come to mind

at the present time are as follows:

A. The Software Monitor will not try error recovery on status errors
caused by a T& Program.

B. Status information will be sent to the T&D Program and the Software
Monitor must cutput error messages to the Product Service man as
previously defined. ' ‘

C. The Software Monitor must be able to keep track of time and if an
interrupt does mot occur within the limit set in the T& Program Header,
output a message to the Product Service man telling him of a missing

interrupt.

'RESERVED AREAS ON DISC AND DRUM DEVICES

It becomes necessar

for T&D Programs to have reserved blocks on devices where the

recording media isaremoveable. The purpose of these reserved blocks is so ti.a. the "‘

T& Programs can '"‘write' on the storage media without destroying any customer cata.
The reserved blocks, that Software must not use, for the different types of devices

are-as follows:

[
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’ ¢ ' 2 . '{ ; R
<, RESERVED AREAS ON DISC AND DRUM DEVICES (continued) | i‘ i
. ¢ ot ; 1

!

A. DS-20 - First four blocks (000000-000003) and the 1ast block (64
word blocks) _ . ! :

¢

B. DS-30 - Flrst and last block (64 word blocks)., | '6'.

SoERSLIIIN LSy

PSR

C. M-32 - Fi;st block and last two blocks (64 wogd ‘blocks). .

: f
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