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'<:;ff; SUBJECT: “Peripﬁeral T&D Interface'With 645 Software Monitor . v

L EWMMMARY e

' This is a first attempt at defining an interface between the 645
. Peripheral T&D Programs and the 645 Software Monitor System. ' The .-
t2 . approach which I believe to be the most feasible is described in’ ., il
““\ this document. ' ' ' o Lk ; e

~fif3[fThe philosophy of the approach described is to dinclude the subset
e of the Peripheral T&D Control Program,.required for on-line testing,
" into the 645 Software Monitor Program as it is being written. ; 5

iyt This description was written with the "worst cas€" in mind, when a '
. ' @IOC and an I@C are both included in the system. The reader should,
& ;T.disregard'all mention of the IgC if it is not to be considered in = il
. the Software Monitor Program. ' e e :

i ?”1Thi§f§§proach was chosen for the following reasons:

- Allows more. thorough testing - We will be able to perform
©'all testing that our present Peripheral Tests perform. .
Less manpower - It will’ be cheaper for the Computer ;
Department to include the features in the Software Monitox’
to interface with the T&D Programs than it will be to 3
rewrite all of the T&D Programs. The features needed inioo
the Software Monitor Program is less than 4K of codes il ihi
It should be mentioned also that the original writex of ik

the T&D Control Program, Paul Jennings, iSjnow,working L g
in the 625/635 Software Ssubsections ST el O

L ahall’appreciate'it”if'ail’comments'and'criticism of thié_documéntf
' 'is,dirgctedjto me as soon as posaible, ‘ o B R e

;Fﬂi‘& 7ﬂ§&¢£a59.~u s

- H.D. Mathews 5
645 T&D Programming

645‘Prpject?8ubsection’

o3
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PERIPHERAL T&D INTERFACE WITH 645 SOFTWARE MONITOR
, ur

'?11: TéD PROGRAM SQORAGE - Approximately 6OK of storage will be required on the DRUM,
1. MD=32, or DSU*for onrline T&D Programs. These programs will be backed up on Mag. .
.. Tape for the case where the normal storage device is not operable. 2t

v ; L 5
"~ TaD PROGRAM CALL The T6D 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 .
7 Communication Terminal. The Program Gall should be enabled from more than one inputi
”'ﬂfﬁ source, because of the Possibility of failure of any input source. :

1[;III. TgD PROGRAM LOAD = The Software Monitor must be able to search for the T& Program
i fcom 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
. Program and the Momitor Program comtrolling it. It provides the Monitor Program wich
' Program Number, Program Name, Test Identification, Program Size, Address of Table :
- which contains entry points, Maximum Time counts to wait for interrupts, and type -~
. codes of peripheral requirements. The monitor in turn supplies the T&D Program - -
: with counts for "Special" interrupts, channel number for required peripherals, device
" numbers for required peripherals, and the type code for the requited peripheral.{v-~
- The format. for the T&D Program Header is as follows. S e ‘ ;

PR ORI e ' i ;
2 0 |2 0 |PHASE NUMBER |BCD PROGRAM TYPE CODE 1 2 o
| ; 508 TEST
4—PROGRAM_ IDENTIFICATION————le—TEST NUMBER————— | IDENTIFICATION
P ZEROS G ﬁ,f # OF MEMORY [WORDS USED BY
. ' : : THIS PROGRAM - . . 4 g
TERMINATION INTERRUPT 4— SPECIAL INTERRUPT DELAY COUNT—w
4——— DELAY COUNT—— » | . (NOT USED WITH Mp-32 TESTS)

|¢— ZEROS (USED AS SPECIAL INTERRUPT GOUNTERS BY T & D CONTROL) ——tpr

4————ZEROS— 5| | START ADDRESS OF TEST XFER TABLE
4 ZEROS -—aeest gt . . ' NUMBER OF ENTRIES
‘ ST o f e e s S T ey e AN EER GUHTE
\ ST e, o P e T . '
" UNUSED
G pReD Rl R T
flate S ! ; } _TYPE CODE OF . |
v : : ! PERIPHERAL REQ. |'*
? -1 TYPE CODE OF
X, ]
l

l’ERIPHERAL REQ.
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-

; Wl - Contains I&ogram Code (Bits 12-29) which is made up of the yhaae Number (Bits
' ‘.12~17) and the Program Type: Code (Bits 18 - 29) This codehia BCD to allow -

'"‘Ioc w e 101 (ocrAL)j
FGTOC i e 03 (OCTAL)
-.Console = ' 7 02" (OCTAL) :

14 -(OCTAL)
22 (OCTAL) .
23 (OCTAL) ' .-

CLP.T. Reader/Punchz
<.Card Punch = ﬁ‘ :
" Card Readex .=

" Printer e .. 26 (OCTAL) - .
L D8Y e e usira e’ 3G (OCTAL)
}'Mag. Tape = - ' . .60 (OCTAL)
Drum = . ..ol 737, (OCTAL)
MD-32 - . - .. "% 50 (OCTAL)

The Phase  Number and Program Type Codes are what the Software Monitor Program :
i ﬁvsearches on when it is locating a pyogram to be called into memory for
execution. .

W2 = Contains Program Identification (Bits O~ 17) consisting of 3 ALF characters,
' NT'&’test number (Bits 18-29) which is made up of 2 BCD characters (01-99) and
‘Subtest Identification (Bits 30-35) consisting of one ALF character (A=Z). -
It will be the responsibility of the Peripheral Program to update the test

.number and Subtest Identification each time they should be changed. This:
‘word will be typed (or printed) each time the Software Mbnitor Program :

outputs an error meaaage..- S i o : %

1Contains the amount of memory used by this program in Bits 23-35. . This'i
-field assumes a program will not exceed 8K. 5

'W4fé% Contains a count (count = 1 millesecond) which will determine the length
e of time to allow for a termination imterrupt (Bits 0-17) and a special

. interrupt to occur., If an interrupt does not occur within this period of
time ‘after the initiation of an I/O Command, the Software Monitor Program
'ﬂ will assume the interrupt is not going to occur and classify the condition
.88 an error. .

WS‘-chontains two binary counters for the number of special interrupts that
" have occurred since the counters.were cleared by the Peripheral Program.
".The Software Monitor Program will add one to the first counter (Bits 18-35)
. for each special interrupt 'received from the PUB assigned to the Peripheral
. in W10. The Software Monitor Program will add one to the second counter
. (Bits 0-17) for each special interrupt received from the PUB assigned to the
© Peripheral listed in Wll. It will be the responsibility of the Diagnoatic :
Programmer to clear theee counters., :

. Contains tha atarting address of a Test Tranéfer Table in Bits 18-35. The

. Test Transfer Table is to be supplied by the Diagnostic Programmer in his
. program. - This table consists of transfers to the beginning of each test in
his program. The purpose of this table is to enable the operator to enter: 5.
.any test of a given program.. This implies that the Tests must be 1, 2, 3, 4 ---n.-
Initial’ entry to the program will be made by a transfer to the first entty ? o
in this tablea " e ;




k ,‘ﬁ7 - " Bits 24-35 contain.thé numbef.of.entryé iﬁ;thé‘Tés; Transfer Table whosé{i Wi,i;“ :
» "7 starting address is contained in W6. e e e S st

4ok s

e

-8 = W9 - These words are .saved for later expamsion, ' '

‘f'BitéJO_ahd 1 Qre used to détéfmine'whethé:ftbe’pgggfaﬁ:
. IdC, GIOC, or MD=32,0 " 7% la o e R
Gl

CrA A

0 I0GC . -
10 e Mpe32’
0. - GIOC SRy
p 8 Illegal

"ﬂff[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.:
: 1f bit 29 is set, the second peripheral requirement (W1l) is to be considered-
only if a Magnetic Tape Controller or Drum is avallable that is Crossbarred . ﬁ
with the Tape Controller or Drum, respectively, required by this word. The °:.
Software Monitor Program assumes a loading device and Console or Printer ' :
8o the Programmer need not list a Peripheral for standard error output
routines, ' : - 3

NOTZ: In W10 (and W1l if additional Peripheral is required). the Software Momitor '
. Program will replace the type code with the PUB Number that the requested peripheral
is connected to and the number of the devices comnected to that peripheral. This
" replacement. is made by the Software Monitoxr Program before it gives control to.: "
' tha Peripheral Program. .The format.of W10 and W1l after the replacement is as

follows: - NS RO O 16 LT RS L T e ST G S

PRI
\J o

. 35116 TR UL R A3, 36" 238 o8
el 706 A R o e | e
+ . | ADDRESS e N D
.- 8et.ilf Device #15— . - ? »

;ﬁSet_if;Device i

o Set .if Device #l—d
5 Set:if Device #0

SO

32133 34 35 ..

oy
v

s L et 4f Device #24 T i
Ll 4 Set 1f Device i1 |
\ 0 set Af Device #0—— i

{8 19 200 s 33, 3" 5%

ZERO R e N

F#;éﬁju - .;fSen if Dé;ice.#l i :
s L e ﬁﬁtig Bavlee #1 o

I S

S el
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: IL..'_; T&D PROGRAM LOAD (continue'd)
: + If a program has an additional peripheral requirement in w11 and such a ..
. peripheral is: not available, the Software Monitor Program will output a it
. message to the ‘operator and will not attempt to''execute the program. . The e
! exception to nhis case is when: bit 29 is set in Wll. L ;"w-_.-;, mﬂ.;
" T&D PROGRAM MASTER MODE ENTRIES - The Software Monitor' must - to be able .
'; to service a set of T&D Master Mode Entry rountines and handle them as described,

l‘= : d b tioned that the address fields of 'all MME commands need
uggéoge e£§c§?§“§s sgegi%ieg 5 (Ex. .Bit 0 set could denote T&D MME) o e

:A. C Camman. peripheral Input/Output Command Initiation '75', iES u’;f”

"Program by a Master: Mode Entry with the.following call sequence. " The’
-Software Monitor Program must be'able ‘to handlé¢ this call sequenee when :
,peripheral ia connected .to a GI@C by using the' inoirect DG, for, I¢G :

| ’ ey RN A T e T : o
1 ZERO- ' ——>10 '0°0 0000 1. ie—-———-—‘-zmo-—-—-—;
et PUB ‘mc

{ o . ! ] ; 1 RE | 5
[ | : . ' Igc L . ¢ - 4 - &
2 ¢—@P=C S AV el I ) ..l

{ G v O;DE i DE ICE CODE . } ADDRESS 'HIP&' COMMAND e 0000000 RECORD Gout

o ZONE | NﬂI@N;NO OF WORDS TO BE XFERRE

A==t S y l — : -
4~ STARTING DATA ADDRESS FOR THIS DCW—>  cor©f copz e~ oy o
4 ¢——ADDRESS OF NEXT DCW TO ,BE USED- 5 :1 : IS ZERO = : .
: : ‘ e ! : L |
R i i ; A o e R i 3 i
§ ¢———————ADDRESS QF FIRST DCW——p"| 4 zmRO" ~» [RECORD COUY
BESY gggg@s-"; SUB-STATUS | o 1 IgC STATUS PP e [ i o
| ot . g * O, ' RN I m lain!
Q I Ign! E(PEC'IED’ EXPECTED - . b o-..o-.-ov 0--.-040 ! EXPECTED 0y 0»;.O o O'Q?QI{S;R{
7 < — e ZEROS e e e
," - /:{ . . . : awa’ .".‘.l ) . i X - < | ’
q ¢———"START ADDRESS 'OF NEXT Tes'r-———-—> : ~—'1‘1 1001000 s ZERQ ~———>
g 4 START ADDRESS OF LOOP—————--> L a0 01000 ! 4———ZERQ=—

}

T = 'NORMAL RETURN LOCATION




Liw1;-iMrE yb.

Y2 - Primary Ma lbox Word
Gni PUB addre s (Bits 12-15) is provided by programmer froT information

\ -‘»'\' A

‘W3 - Secondary mailbox i1 Word. Tf’gi'iu“;g}&';ﬁ"_[3ﬂ;ﬂf"*:5

i 4 - Secondary mailbox #2 tord. . '
Upper and gower address limite will be provided by Software Monitor Program.

WS - Secondary mailbox it Word. .
.. Upon interrupt, Software Monitor Program will replace record count
(Bits 30~ 35) with record count reaiduel in call sequence.jg s
'W6 f Type of interrupt and status expected upon interrupt.' : S ki
. Bit 1 » Set 1f substatus is to be ignored by Software Monitor Program %
; "“Error Check.
‘Bit 31~ Set if terminate interrupc is expected.
Biti32« 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 Monmitor Program must give eontrol
.. back to the T& Program immediately after the connect command has
. been issued. This feature is used gparingly by the T&D Program and
.only when the program has to have control back to perform certain
. functions. ' - : : ) : L:‘

' If this bit is set, the Software Monitor Program will compare the.
results of the interrupt against what was expected and output an .-~
;werror message of the following type if an. error ie detected.} ﬁiﬁfﬁ

P L L L PRy

deabie s e, .' ke

> SUBSTATUS
NMAJOR STATUS
“TYPE OF INTERRUPT
). T = INITIATION
T = TERMINATION

i

-,




"If’-\ interrupt is not received in allowed time,
inberted as major status.

30 40 50 .

PROGR,AM AND TEST IDENTIFIER

' CONNEGT WORD (XXXXXX)
L+ I &
X X




' gfdM7_é’Software Monitor Program Stores word with the following format after
Ty interrupt (lst inte
L5 (no interrupt)

2 30 :‘"/ -,.-ou *

Taa Ty 1 e i GE
o

P
: i HOF' QUEU‘E[ y }
'STATUS o ! O, 'I“I s
Ige. Tk ; "mBLEFNIm{ B

S

: *fNot appllcable
ﬁ on GIOC or; MSU

i

information was obtalned. %
Set if terminate interrupt occurred.:

Set if initiation interrupt occurred

Set if. SpeClal interrupt occurred. : ok e |
Set if an 'interrupt is missing ox 2nd. rnterrupt is’'in error. :
Set if expected status is not received aftexr first. rnterrupt or Lf
‘flrst rnterrupt was not the type expected. e R e ‘

1 L ceoa
TR e 7oy el oanat) -'lh.

RIS i
. ¥ 4 «“ . y B

; w e i ,.| -
R R T .J.. K ; 3 ' e
i

NOTE.i If more than one znterrupt is expected "1t will be the respon-"
srbrlrty of the peripheral program ‘to interrograte this word for the
‘occurrence of" the second one.” ' If the ‘peripheral program wishes. to i
- receive the status from second rnterrupt,_rt must issue a request or

”“reset status command.,; Y
c ]

>

e
1
'5 .-.4» ar

L - i
i 68 JI l ARPARH ..o
v

I

et 'c.-~‘3-p- P

g § 3
MU N, ‘_..\.-.,._....-...‘.. .---o Jaste

78 7 TRA (address the program wrshes to - transfer to if the optron "skrp to next test
.‘;s set) AR TR CIOS Ot .?,;.,H. o

. ,..'.. -«-, ®ari y var e

-.-.——--u‘ s porotameiie &e 8 seten v.
R R T, Gk e R ' ¥
ton ....;5.. -...s X ) l I.... .f .=-~ sm— 0-.--‘-.-

S e R R

'

. 1 : I

4-. R RTINS .)-d o.—-u‘-n-so.-- — .p..-o-uhm----.-q-.-i ey v o
', s ” B '

.
ta, A
‘ jeiian

‘I‘he Software Monitor ¢ Program wa.ll return control to th:.s word if the optz.ox‘
i is set to skip to the next test. It should be noted that a_test is a
portion of the program that is sélf-contained and may. be entered into
.-wrthout dependrng on any, previous functions performed.- ‘A test may con-
*: tain any nunber of sub~tests which are dependent upon prevzous functrons

performed wrthrn the’ partrcular test." Hialaiidl &

i
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is desired.

"f

B W

..

!

Input/Output Command Initiation For GIOC Test'ing’

Each time th writer of ‘a GIOC T&D Program wishes to isaue an' ‘x/0 command
to the GIOC,: he must communicate with the Software Monitor Program by a

. Master Mode Entry having the following call sequence:

U

S . Page'$
\ v o

‘W3

wl"-

1;W63f‘

Wy

hig 516 11112 17)18- 23 |24 29] '35
0 0 00000000 00010100(0 00000001000000000
: ‘Mem.
: MBZ except diagnostic command ‘ DI CIC| pore,
MBZ except : 3 . = ;
e et Channel No. Channel Command (8)
o~ ' Int Address
0/|S|C|O'O OQE X HO0O0O Sig 00O0{0]AI0IOOO0IC000O00O0 Extension .
DCW address Tally 0000C0C0O
' . gt ; No.. of Int.
Expected Status List Address 00 0|LiC M 0006000 Expected
Actual Status List Address 00000/50000 0 0| No. of Int:
c Received -

W8Tl

Return location 1if Next Test option set .

< W9

Return location if Loop option set

7' . Normal return location =~ V"7

I‘)I

W1-'--‘m4~s 20

WZ - Connect Word

* (which is in the same memory controller as.the GIOC mailbOxea).‘
will be executed after appropriate teate and initializing. :

This word will be moved without alteration, to location y.
word as described below will be stored in channel 8 9 Gﬂ 10 depending on the
, setting of Bits 31-32 . in WZ. gﬂpﬁg & L, ot . 3

L .:‘"'czw Word A -

3

3,W3 - Channel Command Word (CCW)

L5 GBI Woxd B ..

LI 89 i 20.30. 7~ 45
Zero - 001 Zero ‘ Zero
% ‘l 0 . "l, . A ‘ 1 7 18 “ 3 : ; : -_9 30 : ; 35 " .:. '

[nooooooooooﬂ zexo 1 |°

R habieei e T

"oyu

v e

" NOTE: The Software Monitor Program will return control to qhis word if looping b TS
Control will be returned to W9+l if looping ia,not deaired.

MME 20
cxoc «',,
dow ok

)

LBW(B) b

Expect’ = ;

.Actual“'

L:TControl;Wd:x.

Rl Sy
N

7icontrol'wd;f

Control Wy

A

This word will be moved , without alteration, to location X in the Monitor program b

A CIOC x command

A command pointer

WO TR

v we e
e

’f'WQ'- TRA (address the program wishes to transfer to if the option'to "100p" 1is takhn).pf;f
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§7" Page 97 ISR

"'fw4 . I..ist Pointer Word (Lew Word. A)
5 il

é

:i?’xhgﬁffJ"WS - List Pointer Word (LeW Word B) s Ra bl : T “37f}”éff

*-fhr These two words may be moved to the list channel number defined in W3 and .
25 the DCW Addreps (bits 0-17 of W5) may be modified depending on the
'*3f.configuration of bits 21 and 22 of W6. (See W6, bits 21 - 22.)

;’Expected Operation Word' ak ?‘., cRBa . ';,

4 Bits 0417 - Address of the Expected Status List which 16 s 148t of status
."words which are expected as a result of this yb operation. This list does
- not include the interrupt caused by ccw exhauet ‘which occurs on statue "‘y;
© channel 1. : i e

11Thie is checked‘for by the monitor but is not stored in Actual Status Liet..
'/ The Expected Status List is not used, or accessed by the Monitor except '
, when outputting an error-meesage..‘ e SEE

P v

f;Bits 18- 20 - Zero i L n o g i
Bits 21 22 | o These two. bite effect changes as. defined below.

Add the processor base address register to bits 0-17 of WS. G.,:_
Store W4 and W5 in the list channel defined in W2. 3 Vi 38

Store zeros in the data channel defined in W2.

Add the processor base address register to bits 0-17 of Word B
=t of each.DCW in the list specified by W5 if the DCW is a data'f
...transfer type (i.e.. if ‘bits 0-2 of WOrd B of the DCW are .

0, 1, or 2), gt

‘ 0 - (a) Store W4 and W5 in the liet ‘channel defined in WZ. t“' .
'ﬁ“r“, (b) - Store zeros in the data channel defined in W2. - :

g :1 1 - Same as 01 ‘and in addition, reset bit 22 of W6. ¥ ﬁnj.". ﬂ~;i5i*'dpﬁ
‘” e “ Ui 1:-‘

-Bit 23 - Immediate return bit. If this bit is zero, the alave program 18 .
: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 ,}ng
header has been exceeded. p thie bit ie l, control ia returned to themf:

0

: 8lave program immediately. i

’

. Bits 24-29 - Zero ‘el'i‘ “=Tx:r:ﬁ,‘ i? ”r. “;‘

iﬂ:Bits 30-35 - Number: of words in thedExpected_Statue'Liet.ZQTLj'f"h"
Actual Operation Word : | ; :

‘Bits 0-17 = Address of the Actual Status List.. The interrupt proceesing A

routine of the Monitor stores status words in this list' as they are proceeeed.fﬂ;

' The status words are stored in the location which is the sum of bits 0=37 ok ovi2i o
bite 18-35 + processor base address. i i SRS Vi ." L

Bits 18-35 - These bits are zeroed wher the CIoC command is executed. The"ﬂf'ﬁﬁ"
Monitor etores infcrmetion in them as followez TRJT,”W.,- : Rl Coiu
Bit 23 “ Sequence Complete bit. This bit ie eet to P when the number oﬁ

intorrupte recelved equale the number expected or when the meximum vait timc
hca been exeeeded. B A . :




¥ Blts 30 35 - After each ‘status word is stored in the Actual Status List this ’. (g
field 1s incremented by ones . SR ¢' ﬂ ,pv ot i ; /y-arw o
WB = The Cont w} Program will return control to thia word if "skip to next Ji‘
‘tast" option rq“set and an error was detected.; ‘fﬁiﬂ;“ ;f;ﬁv".} .

. W9 - The C7 Cont
“is set.

o nk-WID - The £=3 Control Program will return control to thie word if options mentioned 
R in W8 and W9 are not in effect. ) A f e e

~. 7 !C. Input/Qutput Command Initiation For Md- 32 Testing

*f; ;}f‘Each time the writer of a MD-32 T&D Program wishes to issue an. I/0.command to the ¥
'?T;;‘MD =32, he must do %o by 8 Master Mode Entry with the following call sequence., oy

‘0 17 118 29, 30 35 ¥
H D ‘ S . .
000 000 000{000v011 110 . ‘ .OOO 000 001 000 000 000
. Z ;,?‘ TN B .Command ' Zero 'Memo
- ex;;-,o R Lalie ! : Ortr%
Diec_Aéoress; i Memory Address
L T ; =
% | Next DCW Relative Address = .+ Command P, Zero
: ' , ) R B
Current Statue%Box Storage Adr. :OOIC.O.M- ' # of INT., EXPECTED
Return Locﬁtioﬁ if "Skip to Next Test" Option 1s set
- Return Location if "Loop" Option is set ;yr
- "Normal" Return Location .’ !

"y

| W1.-MME (30) DSU 10

‘= Peripheral Control Word (PCW)

: | This word will be moved , without alteration, to ‘location X in the Monitor
\.0 10 Program (which is in the same memory controller as the Status Boxes). A«
¥ .CIOC X command will be. executed after appropriate tests and initializing.

e

These two words will be moved to the 17th and 18th worda of the MD 32 Hardware“ﬂ
communications block before the connect command is issued. ' Also, W3 and W4 s
will be modified before being trsnaferred if bit 22 of WS is aet (see below).‘s




rage 1L G

WS - Monitor Communications Word :

fffﬁqg;;v Bits 0=17 = The monitor stores. the contents of the current istatus box in this @ ¢ '
P i RS tab;e when the interrupt from the drum is processed (and also sets .. :
" ol g, bit’ 20 of .W5 when the no. of interrupts llsted in bita 30= 35 are ﬁ
' received). o ; '

s Bits 18-22 -Are set to zero when the Monitor issues a CIOC." i
2 Blt 20 is the Sequence Complete bit. It is set to 1 by the Monitor
. when all interrupts are received from the MD-32 or when the maximum
_wait time (defined in bit 0-17 of Wé in the program header) has.‘:j_
_jbeen exceeded. PRt ; et

?;Blt‘ZZ is the DCW modifier. blt. If it is reset there is no
;;modxficatlon done by the Monitor. If it is set, the following
&;operations are perforned' : '

:‘(a) Bit 22 is reset. \

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

. Immediate return bit. If this bit is zero, the slave program is o
~roadblocked until the’ specified number of interrupts have-occured from:ﬂ
{ the MD=32 "or the maximum wait time has been exceeded. | If this bitl:

~.‘is 1, control is returned to the slave program immediately. s

; f’”Bits 30 35‘-Number of interrupts expected - This field defines the number of e

itk SR - - interrupts the T&D Program expects from this I/0 command.: Control
o0 may be returned to the MD=32 TGD Program when this numbar of o
‘wg, intarrupte has occurad.“,;- . :

'\'4

3

4 rf;wh - Return location if Next Test option aet.wﬂ;'g‘,,,_,._
. W/ = Return location if Loop Option eet.;e ;U‘] At 2 ”‘34.-;\;7-
‘*eﬂw.W8 - Normal Return location., ' '

D.. Print and/or Type Routine - ‘

©;. The person writing T&D programs will want to perform much of his own error detectiom .
‘.. and output error messages. This routine will allow the programmer to output an %
" [ error message via the Maintenance Console or printer (determined by operator option), |
. output information messages to the Maintenance Console, or read information via the - s
S2ke Mzintenance Console. Communication with the Software Monitor Program requires a j':j“ﬁ
' . Master Mode Entry with the following call sequence: e

| C 16 18 - b 3|5 i
e ] : o o
- ¢—— ZEROS —— ' XX 1000000001  ,4— ZEROS ¥ |
STARTING ADDRESS 7 ! ‘NUMBER OF WORDS TO
W2 OF MESSAGE \¢—— ZERQS ———————> ' BE TYPED/PRINTED }

.. w3 | CONTROL WILL BE RETURNED HERE IF "SKIP TO NEXT TEST" OPTION IS SET AND XX=, oL.| -
© 7 |_% . CONTROL WILL ALWAYS BE RETURNED HERE is XX = 10 or 11. o

‘.’“4l CONTROL WILL BE RETURNED HERE IF LOOPING OPTION IS SET AND XX=01.

WL e NORMALRETURNIDCATIO‘NIFXX-'OL”’- - : J




w1 « MME TYPR (xx-on or TYPEW (XX=10) or TYPER (xx=11) 18y
4y >

. NOTE: MME TYPRI— The message will be ‘typed. or printed according to the type

o+ or print Option. When this routine is entered, all of. the error options are

.+ tested by the ‘Software Momitor Program (looped, 'Skip, Bypass error typeout,

i’ Halt after error, etc.). The programmer has the responsibility of the message e
" format to be typed or ‘printed. The control program will assume the message is'tot"

_the typewriter. If the print option is in effect, the control program will
:.interrogate the number of aucceseive carriage returns and elew that number of
~ lines after printing. ; ' .

S S "

. to w30 . . |‘. it i ) sk , '. W ," :

.. Console read command.  Control is returnmed to Slave Program after Console '
I Ttrminat;on with status to A-regieter. i .
\ i

+ Bits 0-17 contain the starting address of the message to be typed or the rnput

~area to be typed into. The message or area cannot be "scattered“ in mwmory as

only one DCW will be used for the type connect command. :

[ byt

Control will always be returned to this word in the case of an ME TYPEW or MME
TYPER. If the entry is a MME TYPER, control will be returned to this word if
'the "gkip to next test' option ie set. oy

option is set. | ‘

i " READ QUEUE COUNTERS AND SECONDARY MATLBOXES ROUTINES

! The purpose of this rougine is to allow the IOC T&D Program to read the secondary
, mailboxes, interrupt queue counters, and duplicate interrupt queue counters.. :
; Communication with the Software Monitor Program- requiree a Master Mode Entry with
- the following call sequence.j ‘ :

0 W st L ""2;7 43
L L' E ' l : : } :
4— ZERS— p ' 100°: 000000001 | ZEROS
' PUB Troc |
, ADDRESS = ! ADDR |
< ZEROS A >
, < ZEROS -
e ws| o4 ZEROS .
i we | < ZEROS e
N
W1l < ZEROS -
-+ W8 < ZEROS >
sl 4 L ZEROS | f >

t MME TYPEW = This entry will output a meSsage on the Maintenance Conaole only. f
" None of the exror options .are interrogated and control will always be returned

- MME _TYPER - This entry is provided to enable a program to issue a Meintenance'ff

., Blts 27= 35 contain the binary count of the number of words to be typed out OF !t
“  typed into.‘ The maximum number of woxds is 777 o»tel._ . T ;g”;-:#

A e




Tl - MME RMAIi.

counters and mailboxes to be read.
X &yt i x‘

;W3€W9 - Contain zero upon entry.
Sagvint the followxng information in these words.

I

“Page 13 e

]

"t

;aWZ « Contains the PUB number (BltS 12= 15) and IOC number (Bits 16 17) of the queue

Upon exit, the T&D Control routine will place'

, , INITIATION . | { ., DUPLICATE | .
' INITIATION | ...
G ZEROS -————v QUEUE CNIR === ZEROS ‘¥ | QUEUE CNTR |
ek ) | TERMINATION | . 1, DUPLICATE
X ; : : REs ' TERMINATION
: Wa . &———= ' ZEROS, ——~—~b QUEUE CNIR  |<— Zexos e :,TQUE%% C%TR
SR | SPECIAL ! " DUPLICATE
. ~ . PSR . i
o WS 4—_—'—"_ _TEROS 4 , QUEUE CNTR (4" ZERQS =iy 5 QISIE%%%I]‘:I‘TR
‘W6 < CONTENTS OF SECONDARY MAILBOX #1 —
:lw75 < CONTENTS OF SECONDARY- MAILBOX #2 —,
iws‘ < CONTENTS OF SECONDARY MAILBOX #3 3
LW9 < CONTENTS OF SECONDARY MAILBOX #4 5

. SET QUEUE COUNTER ROUTTNE

: 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 duplicaté

i]following call sequence.- : : ' r-_y\“‘“'\v i A
i 5 155 L I . '257 i ‘3.P;1
Tka 4 ZEROS ————p 51 oji}o'o'oko_o 000 1}%——~—-§—-jzEROSJfL-Q;-q»‘E'
2 e  ZEROS—— ' ¢i§ XY z.';_”o 0 ”,i'couué ;¢~&
© ME QUTRS . 5 '

S -,ﬁ*TBits 27-29 .
Sl 5 BLE 27 i
i Bl 28
“Bit 29 AR
 Bits 32-35

. Type of interrupt counter to store value into.

CInitiation fh X .

- Termination e : ,“,‘;;{5_ B At

CwSpeedal i smE e f i ' e gy B

“?¢This value will be placed into the queue counter deeired and
fits duplicate'““ ) T Lo

gyt g e
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" iF, OUTPUT LAST STATUS

| =i This routine will type or print (according to option setting) the STATUS and ERROR
" MEADING of the last 1/O operation performed by the Peripheral T&D Program. The
format of the messaéf is the same as that mentioned IV-A. The Software Monitor does
. net interrogate anjfpf the options except the TYPE/PRINT when'the routine 1is executed
. Communication’ with Ehé«theuSéﬁtware Monitor Program requires‘the'below call sequence:

v

18 0 e i
!

14 L
" v y
| 000000001 {{—2ZER0S ———b

1000 °

112
l .
S ZEROS B

R

CONTROL IS RETURNED TO THIS LOCATION

)
\

*4 G PRINT/TYPE WITHOUT OPTIONS
. The routine functions as the TYPR routine (IV-D) except that the HALT-AFTER ERROR,

u "LCOP, AND SKIP options are ignored by the Software Monitor Program. The call ' = .
. sequence for this routine is a Master Mode Entry as follows: .

27 ' 35

0 , 14 i18 !
e = I . .
e ZEROS —————p> | 1011 | 00000000 1}¢—ZROS——p |
' | _ ~ v NO, OF WORDS TO BE
START ADDRESS OF MESSAGE .} <— ZEROS ———P TYPED/PRINTED
_CONTROL IS RETURNED TO_THIS LOCATION :

I.

. READ GIC LIST AND DATA CHANNEL WORDS

"This routine is to allow thé GIOC T&D Program to read the List and Data chanmel words i
foxr a consecutive pair of channels. The Software Mbnitor'mugt*be-able to handle o
" this routine by recognizing the following MME call sequence: : : !

0 56 - 12,13 W R Sl A - i 38

emory —zpR0——b| 11000 | 000000001 W-2ZEROS——|"
S ' X

M| 00| XXX Channel No. : ' _ Zero

LPW Word A

LPW Word B
DCW Woxd A -

' DCW Word B

pES Return chatidn
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e o0 Bit O of word 2 is the Modxfication control bit. . If bit 0 is zero,; thevwords‘{frf:;
Vil are transferred from the channel mailbox locations to W3, 4, 5, and 6 without_}q :

L

’i“modrfication. R s e el : ) X

-

f If bit 0 is o e, the processor base register is subtracted from LPW Woxd B i
_before it is stored and'also from DCW Woxd B if the DCW is a data transfer ‘aJﬁ;
"type. .The words in the channel locations remain unchanged. ’,' b dal]

‘that a List Pointer pair will always be placed in W3 and W4. i

iI;Tf_cT GIC LIST AND DATA CHANNEL WORDS

% This MME is similar to the onme to read ‘the channel words except that data is :
transferred from W3, W&, W5, and W6 to the chsnnel mailbox -locations, The address.z,

portion of the MME word is 2510 e ; R ey . : iﬂlif

f;;llt bit 0 of W2 is one, the processor base address reglster is added to the address?
-+ fields by the Software Monitor before the words are stored. The words in the callﬂv
“. sequence remain unchanged. '~ Sy 3 :

V.OUTPUT LAST GI$C STATUS

" This routine will type or print (according to option setting) the STATUS and MRRORi'
 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

~." the following call sequence.

§ ! Fr-—— ZERO '1 >| 11100 [.0000000 0 ¥¢—— ZERO — S

‘-I;;wz_ Mask Address = . QU R iy -ZERDI - g

W3 ' i CONTROL ‘IS RETURNED TO THIS LOCATION -
,ZQK.[_READ D=3 STATUS BOXES v~ e

2;~3;Each time the writer of a MD- 32 T&D Program wishes to read the 18 status Boxes
" (16 status boxes and lst DCW pair) he must do so by a Master Mode Entry with the
: following call sequence. 4 _ o Eitie : Rty : o

v

000 000 001 000 000 000

WL | 000 000 000 000 011 111 !
f-Wz-f Starc Address for 18 Word Block :' s
Ak A Gﬂod 2) : il
W3 X i ffvfn:i 'Return Location S Gy e

,\‘:1 MME (31> RBmK. LT L B e B R e D T
W2 - Bits 0 l7 contain the starting location {h the slave program where the 18 i
“g.word block is to be stored into. This starting address must/ be even. The 114

“block will be stored 'by, the Software Monitoxr as ‘shown on the‘following page.u~




: Current DCW Address ! Status
ffi w2 ' Abnormal DCW%Address ior Btatis :
% 3% 1-5' ; = g : ; : ;
" Ly e R RO S R e e st V]

e 1 : 8 T ' 4 : [
i Drum Address . Sl ; ‘; . Memory Address :
it ; : ; 9 : PSR SR T e
28 Next DCW Address 25 : v 0l Command E P E'V' Zero i

z ‘ { vt By

’ . ; n H P e (4 PR, (od
\l . : ey Hoghl SEri A

:,- Bits 0-17 contaln the current DCW address in the slave program’ (actual address'
‘= absgolute address + MD-32 Base Address - Base Address Reg ) 4% :

‘- Bits 18-31 contain 'status information. ' ek ks ‘f,' 'n{ S

= Bits 32-35 contain a four blt code ldentlfyrng the last abnormal status box :
" into whlch an entry was made. : ; . G : :

* WZ W16 - Bits 0-17 contain the address of ‘the DCW pair wblch was belng uscd when
: 1 an abnormal condition was detected (actual address = absolute address + MD- A28
Base Address - Base Address Reglster) Bits 18« 31 contain status information.'

:w1v -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 3
i;'-into or read from (actual address = absolute addressl- Base Address Register) "¥'

s )‘}nn

b Bits 18- 22 contain the DCW Command.

Bit 23 - set defines block size to be 64 words.
- reset defines block size to be 1024 words. ;

"NOTE: All addnmsasreturned to the slave program by the Software Monitor Program

- will be addressges which are relative to the slave program (ex'“ current ad-a '
ldress returned in, first word = 104g means the current DCW pair. was ‘located at

. l04g in the slave program) ‘The Software Monitor Program will not calculeter

*. slave address for any. absolute address which is Zero' or. 511 onés. .

i

+ . SEJ_MD-32 STATUS BLOCK j"":'ﬁ?“?lflfr”“

: ‘:f 1{; 18 : .L' ; ”4‘27

000 000 000 ooo'loolooo‘fﬁl o

000 0000001

Start address of 16 word block

SECEEN TR

i e ol LR R R s g
ot - BB, e iR S TR

Return Location‘f£b3hul"




','.;jm-mm"(Bz) SBLOK e

& W2 - Bita 0-17 contafn the starting address of a 16 word block'éo'be stored intozé:
1 ~the- 16 status bees. Address must be even. -.; : s

‘ ~\\

: ‘NOTE The address portions of the status block (bits 0-17) s set to zero or all ones.
: - 1f the programmer w;shes to determine the entries placed in the status .
‘block by theaMD -32.* The Software Monitor Program converts all address in

the block to,slave address when it receivea a MME RBIOK ;f the addresses .
are not zero or a11 ‘ones . : ¢ R ete i

.‘\\,

il

‘M FELINQUISH CONTROL FOR MD .32 TSD PROGRAM
Sl t L
et This routine is usediby the MD 32 T&D Programs to give control back to the Software.

‘Monitor until a certain number of interrupts has occurred., The call sequence for
this routine is as follows. - :

0. 12 i 127

l¢— Zeros——=— 5| 100.001| 000 000 001 | ¢—— Zeros

; : ; : ad, - * | Numbexr of
¢ - 3! 4eros s Interrupts

~ Control is Returned to this Location

=] =2

WhCﬂ this routine is executed the Software Monitor Program will not return;
- control to the MD-32 T&D Program until the number of interrupts received is
‘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 W& of:tha'
PROGRAM HEADER) has elapsed. : X i %




"f”;VI;E{'RETURN TO T&D PROGRAM{AFTER I/0 REQUEST - The Software Monitor will return control

e : ‘ i . e & Page 18 o

;gy;,iﬂ SYSTEM CONFIGURATION CHANGES - The T&D Program operating under iQﬁttol of the
. Software Monitor Program will have to have complete control of the Peripheral, !

d

I0C, GIOC, or MD-32¥§% is testing. The Software,Monitof_Prograﬁ%will have to‘f

© . delete a peripherall’from its system configuration when an on-line Peripheral 3

* TS&D Program is called into memory. If the T&D Program is an I0C ‘or a GIOC T&D ;

,ii.: Program, the Software Monitor mus t delete the entire I0C or GIOC from its system”
. configuration. i A : : ‘ S

' 3
i S BT

. G ; d ; !
" The Product Service man should have the capability to delete and add to the
i -Software Monitor's system configu;ation through the maintenancefconsole.

+ +to a T&D Program in the following manner after the T&D Program has issued a MME 1
ey [ PR v i
.17 A« IMMEDIATE RETURN - The T& D Program may set a bit in a MME I/0 which ;= *
e means it wants returns to the program immediately after the Software :
. Monitor has issued the CIOC command. This feature will be used sparingly -
' 'by the T&D Programs and only Wwhen it is necessary to test certain i
-« functions, é

.f NUMBER OF EXPECTED INTERRUPTS IS RECEIVED ~ Each 1/0 command will A
.. contain the number of interrupts that is expected from the execution @
“776f 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 than the number expected. ‘ !

.+ C. _MAXIMUM WAIT TIME FOR INFERRUPT HAS ELAPSED - The Software Monitor =
Program may return control to the T&D Program if the expected interrrupts

L)

~ ¢ 'have not occurred, but the maximum wait time has elapsed, This o
‘ condition implies that an interrupt is "missing'", and the Software

Monitor should output a message to the Product Service man for this-
condition, st

TOPERATOR 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 :
124 ‘true (up). (ee section 8 for console option).

~

A+ ERROR OUTPUTS - Error messages may be typed on the maintenance console"
v++ printed on & 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; far :
© .. printed output switch 26 must be true, (Console control words = TYPE/ -
" PRINT/ BYPASS), L : ; T e

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 ;
. heewiteh 35, A halt after typeout will occux if switch 35 s false; no
ek - ....stop will occur if true.. To proceed and halt at the next error, toggle: :
e S v, 'switch 35 true then false. To run without halts, set switch 35 true. .

. * .. " (Console control words « HALT/RUN/GO), ‘i~ ‘i = Miin: S




» b

”*f.,I/O‘requesgf (Console control words - FAST/SLOW,) ﬁ

SLOW RATE - A.délay betwéen 1/0 operations may be usefwk. If switch 30
~1is true, the Software Monitor Program will not return control to a T&D

'SKIP TO NEXT TEST --if a particular éequence 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 omly following a typeout. (Console control words =
: SKIP/NOSKIP.D : ' -

o RESTART = Angerror message 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= '
. outes (Console control words = START (RESTART)y TEST = PUB-).

] ".T6D 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.

Program untj§l at least .2 seconds after it normally would have after an

b

i

\

TR

CONFIG. INPUT -

;. ,SKIP

' PROGRAM GUTOFF—

.- LOOP




."'VIII. MAINIENANCE CONSOLE CONTROL

Certain functiors, normally under panel switch control, may be g?aﬁsferred to the
©. . operatoxs console by, setting switch 24 true. 1f such is the case, the following °
' .. vocabulary wi}l‘be1§$tive when a console request is ﬁgceived.. L e
=% ABORT " causes an abort with a memory dump . ; 65

. BYPASS - suppresses error outputs.’ | g
.Y FAST : negates SLOW option. ; : Bt o v /
- GO .= .used to continue after an error typeout, but stop ° . .o

- e

ALER after the next exrror. . 3 i ‘—u;j: %

oo HALT -  causes stop after error typeout. : e rataRel
" 1LOOP - causes current test to be repeated until NOLOOP enteredfﬂl}“wﬁf

NOLOOP - negates LOOP option.: . = T PR A

1 NOSKIP
« 'PRINT

negates SKIP option. ; : b
causes error outputs to go that printer om lower .
numbexred PUB. e :
Sets entry points for PUB testing.
= RESET clears all console options to normal.
o7t RESTART* restarts T&D Program. ) : o

“.RUN .+~ = eliminates halt after .error typeout. : ‘
s SKIP causes skip to mext test following exror typeout. g
o SLOW sets a 200 millisecond delay after every 1/0 command issueds
. START¥* - synonymous with RESTART : iy : :

. TEST ~ used' with PUB (above) to start at a particular test om S s

ey i .. that PUB. e.g. TEST 2,:808:-1¢ . SR AR
e et o TYRE - causes error messages to be sent to the Maintenance Consol

. PUB

&

. -
enn
. 7

f.f;fﬁﬁl;?‘ *Effective only during halt after exrror typeou;}vf“ ; ;_" : ittf::. o

" INTERRUPTS e oo

" The Sbftware Monitor must handle interrupts caused by'a T&D'Rroéraﬁ‘differentlyhf
" than those caused by a regular slave program. The differencés that come to mind
‘at, the present time are as.follows: : e : SR

““A+ The Software Monitor will not try error recovery on status errors
© . caused by a T& Program. b '

";'B.~:Status information will be sent to the T&D Program and the Sqftware' g
o Monitor must output error messages to the Product Service man as i
previously defined., : -

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

‘f'RESERVED AREAS ON DISC AND DRUM DEVICES -

It becomes necessgry for T&D Programs to have reserved blocks on devices where the
- recording media isaremoveable. The purpose of these reserved blocks is 80 ti.a. the
T&D Programs can "write' om the storage media without destroying any customer aata. :
The reserved blocks, that Software must mnot use, for the different types of devices ' '
. are as follows: ' e E A RPN LR T £ s R T IR 41l 1 o

¥ ."‘-,. X

RO T B A e
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