



































































































































































































































































































































































































































































































































































































































































































































THE SVC ROUTINE

- CODING

- 000600

604

608
‘eoc.f

610

614

vsi‘s

61Cc

000620

- 12-7



THE I/0 ROUTINE
 copInGg
000700
704
708
70C
710
714
718 -
71C
720

000724

12-8



CONSTRUCT CONTROL WORDS

Our first step is to bulld the PSW's and CCW's that we will use
- in our program. The IPL PSW is used to change the CPU from a
program loading state to a running state. It will become our
current PSW for our problem program.

The IPL PSW is to have the follow1ng characterlstlcs-
1. Machine Check on
2. Problem state on
3.. Instruction address of X'000500'
4. All other fields zero. '
'Enter the first half of thlS PSW. (8 hex digits)

’ 27101 " " " g ytan N N . LI - 2 " .

- Record your first half of the IPL PSW on page 12- 2 of your book
of figures. As we continue, record your answers on page. 12 -2
and you will have a ready reference.

Enter. the second half of the IPL PSW. (8 hex digits)

27102 ‘ ' .
The SVC new PSW is to have these characterlstlcs.
L. Machine Check on
2. Superv1sory state -
3. Instruction address of X'000600'

4. All other fields zero.
Enter the flrst half of SVC new PSW (8 hex dlglts)

27103 . ‘ T s
Enter the second half of the SvC new PSW

27104 > '
The I/O new PSW is to have these characterlstlcs.
1. Machlne check on
2. Supervisory state
3. Instruction address of X'000700'
: 4. All other fields zero.
Enter the first half of I/O new PSW.

57105 — - — —
Enter the second half of I/0 new PSW.
27106 S ‘
The "Wait" PSW will have the follow1ng'
1. Permit channel 0 and 1 interrupts.
2. Machine check on :
3. Wait bit on
4. Supervisory state

5. Instruction address X'000620"'
6. All other fields zero ‘
Enter the first half of the "Wait" PSW.

Enter the second half of the "Waitf PSW.




27110 ‘
CCW1l will be used to give a Read command to our tape drive. The
CCW format is at the top of Reference Card 11 and the 2400 Tape
Drive commands are at the bottom of Reference Card 12. CCW1 must
.have: '

1. Command Code for a Read

" 2. - Data Address at X'0005A0'" ’

3. Only the SILI flag on. (Bit 34)

4. Count to be 80 decimal bytes.
Enter the first half of CCWl.

- 27111
Enter the second half of CCWl.

27112
CCW2 is to have the following.

1. 2540 Punch Command (Reference Card 12)

Type BB, SS=00; D=0
- 2. Data Address at X'0005A0"

3. No Flags

4. Count to be 80 decimal bytes.
Enter the first half of CCW2.

27113
Enter the second half of CCW2

27114 o '

The CAW is set up by the Problem programmer. The CSW will be
set up by hardware after the I/O interrupt. See 12-17 for more
information on the CSW. :

At the "END" (after the tape mark), the IAR or IC (instruction
counter) will contain all ones due to the END PSW. If an error
occurs, the IC will contain FOFOF0 due to the Error PSW. This
is a common way to signal the operation of machine conditions.

No'Question.> Just EOB.
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27120 ' ' .

Now we will deal with the Problem program (12-3). The first .
instruction is a Load Address of CCWl into GPRO. CCWl location
is specified on 12-2. Enter the instruction.. : B

TR o
Now sStore- the CCW1 address at X'000048.

27122 ’ . ~ : ;
CCW1l says Read, 80 bytes into location X'0005A0. The CAW points
to CCWl. This information will tell the channel what we want to
- do, where the data will go and how much, The only thing left is
"Who" supplies the data. We will use GPR 12 to tell the SVC
routine the device address. Enter: the command to Load Address,
X'180', into GPR 12. : ’

37123

You can record your answers to the problem program on page 12- 6.
Enter the instruction for an SVC with a code of X'0l'.

27124 ' ' ‘

This will be all that is required of the problem programmer as
to getting the tape record. The next problem program instruc-
tion will be the compare for X'FF' as the first byte of the
record. But there will be a considerable delay while the SVC
interrupt and a subsequent I/O interrupt takes place. Never-
theless, the next instruction of the problem program will be a

compare (CLI) of the flrst byte of the tape record. Enter that
instruction. : _ R

27125 ' ‘ o
The CC will now reflect the result of the above CLI. If the
first byte is X'FF';we will have to deal further with this
record. Since this was a logical compare, the result must be.
"equal” or "A Low ." If it is not equal, we will get’the'next,

- tape record and test that, etc. Enter a BC 1nstructlon ‘to_go

to connector A if the byte 1s not X'FF.'

27126

It may appear that our branch could go to location X'00050C'
(in this case it could have) rather than X'000500.' But since
we do not. insure the integrity of our GPR's and CAW could

(it doesn t) change we do it this way. No Question. EOB.
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27130 '

It may appear that the next 1nstructlon should be a branch to
connector "B" but it is not necessary. Connector "B" will be

- our next sequential address. We get there only i1f our records
first byte was X'FF.' The instruction at X'000516' is to LA of
CCW2 into GPR 0. Enter it. : ‘

27131
Now store it at "Caw".

27132 .
'Place the address of the punch in GPR 12,

27133
Do an SVC with code X' 01' agaln.

27134

This demonstrates that the SVC routine does not care about the
kind of device (tape or card punch) or which command is used
(read or write). The SVC routine issues the SI/0O. The CAW
points to the CCW who has the order. GPR 12 has the device
address. After the SVC and I/0 interrupts, control will be
given to the instruction following the SVC. That instruction
will be a BC, unconditionally, to connnector A. Enter it.

-v27135

Now you will return to location X' 000500' and . get the next
card. That completes the coding for the problem program.
- The next step will be the SVC program. No Question. EOB.,
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27140

' THE SVC ROUTINE
The SVC routine is to start at location X'000600.' 1Its major
function is to Start I/0 and to return control to the instruc-
-tion following the instruction that called for it. That is the
instruction whose address is in SVC old PSW. First we will
check that the call is for routine #01l. We will do this with
a CLI instruction whose immediate field is X' 0l1' against the
fourth byte of SVC old PSW. Enter it. '

37131 -
Record the. SVC coding on page 12-7.

Your next lnstructlon is to be a BC on equal to 1ocatlon
X'OOOGOC. Enter it.

37142

Usually. there are many SVC routines and we would select the

~ correct one by examining the interrupt code. 1In dur case we
are going to recognize any code other than X'0l' as an error.
. We will LPSW of our error PSW if the code is not X'0l'. The
error PSW locatlon is noted on page 12-2. Enter the instruc-
tion. 4 .

37143

We expect to bypass the LPSW instruction at X'000608' and do
the instruction at connector 01 which is to be a Test I/0.
Enter the coding for the TI/O instruction. (don't forget
where we placed the device address).

27144 .
We expect that the CC after the TI/O will be 0 (available). On
any condition other than 0 you are to branch to the instruction
at X'000608' (Load error PSW). Enter that BC instruction.

27145 _ )

The next instruction is a Start I/0. Enter it.

27146 ‘

The instruction at x 000618' is to be identical to the instruc-
tion at X'000610. It may be redundant, but I like it. EOB.
37137 '

We will now go into the wait state while the device is operatlng.
Enter the LPSW instruction to activate the "Wait" PSW. (See -
S 12-2) ; _
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27150

We are going to "wait" (the computer will hang) while the device
is reading tape or punching the card. When the device is com-
pleted an interrupt will be generated and the device status will
be' examined. If the status is OK control will be returned to

the instruction whose address is in the "wait" PSW. The instruc-
tion that loaded the "wait" PSW is at X'00061C' and the PSW points
to X'000620'. The last instruction of the interrupt routine must
do an LPSW of the I/O old PSW ("wait" PSW). But just before the
"wait" PSW is loaded something must be done or we will again go
'into the WAIT STATE. Which bit of the "wait" PSW must be
changed? '

27151 .

The I/O routine has returned us to the SVC routine by loading
the "wait" (I/0 old) PSW. We must now return to the Problem

program. The Problem program PSW is at location X' '.

27152 : ' ,
Enter the instruction that will load the Problem PSW.

27153 . - . _

The Problem PSW will return us to address X'000S50E or X'000524'
depending on which SVC instruction was issued. 1In either case
the SVC routine is ended. EOB. ‘
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27160
THE I/O INTERRUPT ROUTINE

" We reach this routine due to an I/O interrupt. The sequence of
events is: The Problem Program issues an SVC, the SVC routine

issued a Start I/0 and then went-into the Wait State. The I/O

interrupt routine is flowcharted on 12-5 and you can record the
machine code instructions on 12 8.

The device that caused the interrupt must be (in our simple pro-
gram) the same device that was started. The address of the
started device is in GPR 12 and the interrupting device's ad-
dress is in I/O old PSW's interrupt code. To compare these we
will use a . (c, CR, CH, CLR, CL, CLC, CLI)

27161
Enter the compare: 1nstructlon for the above.

27162 ' '
Enter a BC instruction (for any condltlon except equal) to
address X'000718"'.

27163 ,
The device and channel status are contalned in the CSW. The
CSW is at address . '

27164 '

The 3rd HW of the CSW contains the status (see Reference Card 11).
We will ignore the channel status byte (bits 40-47) and examine °
the device status byte. What is the address of the device

status byte? : o '

27105 :
Enter a TM instruction to check for Unit Exceptlon only. Unit
Exception means that we have read the Tape Mark.

27166
Enter a BC 1nstructlon for condition "one" to branch to address
X'000724. '

27167

If the device status was not "UE" we will check for Channel End
and Device End. This test should be more complicated than shown
but we will test as though both conditions were always presented
simultaneously (See 12-17 for explanation). Enter a CLI instruc-
tion for the above.

12-15



27170

Enter a BC instruction to branch to address X' 0007lC' if the CC
is zero. (status equal X'0OC')

27171 .

If the status was not X'0C' we have an error condition. In this
case we will load the Error PSW. Enter the LPSW instruction

. {(the error PSW is at X'000570).

27172

We expect to Sklp the error PSW by branching from address

- X'000714' to X'00071C’'.

Our interrupt status was OK so we may return to our SVC routlne.
This could be done in our program by a simple branch to address
X'000620'. But in order to show a more common method we will
load the I/0O old PSW. If there were more ways to enter the

Wait State we would have 'to load the I/O old PSW to insure we
returned to the correct SVC routine. Another point, the wait

- PSW had, naturally, bit 14 set on. Before we load the 1I/0 old
PSW we must turn bit 14 off. In turning off bit 14 we must
insure that we do not change bits 8-13 and 15 as they may, ‘in
general, contain other bit on. The simplest way of doing this
is with an AND or an Exclusive Or instruction in the SI type

(NI or XI). Enter the instruction to turn off bit 14 and no
other of the I/O old PSW. (Use either a NI or an XI instruction)

27173

Now enter the instruction to load the I/O old PSW as the current
PSW. ,

27174 ' '

The above instruction will take us to address X 000620" (return
us to the SVC routine).

Location X'000620' of the SVC routine is a LPSW of SVC old PSW
which returns us to either location X'00050E' or to X'000524°'
depending on which SVC instruction was 1ssued in the Problem
program. EOB.

27175 ‘
The last instruction of the I/O interrupt routine is at connec-
" tor "D". This instruction is to load the "END" PSW when we read

the Tape Mark (unit exception). Enter that instruction.
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CHANNEL END - DEVICE END

The flowchart on 1l2-5, Compare Status 0C, is not wvalid for a 2540
card reader-punch. The Control Unit of the 2540 contains a buf-
fer that will hold 80 characters and as soon as the channel has
sent over the 80 characters, the Control Unit will signal Chan-
nel End without a Device End. The 2540's Control Unit will then .
transfer the buffer data to "Punch Magnets" that will permit the
punch dies to punch the correct holes in the card. The punching -
is done a row at a time until all twelve rows are punched and

the card is moved out of the punch station. Now the device is
ready to accept a new order and the control unit will signal

the channel with another status condition, Device End. There
would actually be two interrupts and the interrupt routine would
have to have a scheme to keep track of the status.

We have ignored this on our little program for purpbsés‘off
simplicity. ‘

Oon the other hand the test of "0C''is valid on a read tape because
the tape is an unbuffered device. The channel is connected to

the control unit until all data is transferred and until the tape
is stopped in the IRG. At this time the control unit sends a
Channel End and Device End in one status byte which becomes
bits 32 to 39 (B'00001100' = X'0C') of the CSW. '
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