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Thas rogrem is designed Lo be a comprehensive check of the
-1!/;6 cpy cluot!r. The program executes each instruction
in all address modes and includes tests for tro‘c. interrupts

the mappin box, memor nana,cncnt, -cnor!, he Unibus, and
the Mass Bu,. gl !lc the 'rogr m relocaltes the
test code throughout nc-org -2m). AR so, 1f not deselected,
the “&o rem will relocate using available disks
(RPO3 RPOM,RS03/4). See section 9.5 for a description of

not des cle
(0

relocation.

The main differences between rcvt*ton A and revision B are
routines to wuse the UBE and MBT (manufacturin onl’). worst
case testing occurs with all switches down, standard SYSMARC
macros, and floating point processor tests.

Rlso, the disk driver was rewritten to make cach device have 2

modular driver and to cause 1/0 to occur concurrently on the
:v:illh}l disks. (see section 9.5.4 for a description of disk
rivers

Since worst case tccttn' now occurs with all switches down,
recautions must be aken to ensure the protection of user
isks. Refer to section 7.0 for & description of warnings and

exceptions.

REQUIREMENTS

PDP-11/70 Central Processor with 16K of memory, a line clock,
and an LR30 (or equivalent) console.

Optional Equipment Used
1. Unibus Ezerciser

2. Mass Bus Tester
3. RP11/RPO3 él/ﬂKOS. RH70/RPOM, RH70/RS03/RS0O4

4. FP11-B, FP11-

Storage

The program loads into the first 12K of memory and runs i1n all
:::o;g (exclusive of the XXDP montitor 1f running in chain
e).

Preliminary Programs

SEQ 0003
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advisable that the CPU cluster (snd floating point)
diagnostics run first. These consist of:

B B

DEKBD FPA
DEKBE FPB

The program is supplied on the diagnostic media. Refer to the
XXDP opeérating manual for further Information.

STRRTING PROCEDURE

Console Switch Settings

Se¢e Section 5.1
Starting Rddresses

The starting address for the exerciser is 200.

Bv startlng at address 210, the switch register and display
I1ights can be checked. This routine jus! moves the switches
to the display register allowing the operator to to!glo the
switches oand se¢ the corresponding lights in the display

register.

BH sterting at address 214, the micro-break register can be
checked. This test requires a maintenance card. See¢ Section
9.0 for further detaills.

Program and Operator RAction

Load program into memory (See¢ Section 3J)
Check for on' system disk packs or configuration
sxceplions as described in section 7.0.

Load address 200

Set switches (See Section S5.1)

Press Start

The program will loop and messages will be ¢ {cd at_ the
end of each sub-pass and sach pass. (see 30! ton 8.3 for

SEQ 0004
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OPERATING PROCEDURE

SW14

SW13

sule

SW1l

SW10

SkS

SkB

LOOP ON TEST
INHIBIT ERROR
TYPEOUT

INHIBIT UBE

SRR

LOOP ON ERROR

RELOCATE WITH
CPU ONLY

FO1
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This switch when set will hal!
the processor when an error is
detected. Pressing continue
will cause an error message to
be typed and the procéssor
will " agein halt. “Pressing
continue again will resume

This switch when set will
cause the program to loop on
the current sublest.

This switch when set inhibits
the error typeout.

This switch when setl inhibitls
the inttializetion of the
Unibus Exerciser. See¢ section
%, for a descriplion of the
UBE function.

This switch when set inhibils
subtest iteration after the
first ass. Each subtest 1is
executed 10 times before the
next subtest is run. Settin
SW1l coeuses ecach test to b
executed once before starting
the next subtest.

This switch when set will rin
the bell when an error |
detected.

This switch when set will
cause the !ro’ron to loop on
the first fallufe even 11 the
fatlure 1is intermittant. See
section 6.1 for & description
of looping on relocation
errors.

This switch when set will
cause relocation to be done b
the CPU instead of & disk.
See section 9.5 for 8

SEQ 000S
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SW? INHIBIT SYSTEM This switch when set will in-
SIZE TYPEOUT hibit the tggoout of the
switch definitions and the
disks that will be wused for

relocation. (Typeout onl

occurs when the program |

dumped)

SWbE INHIBIT RELOCATION This switch when set utél
inhibit all relocation. 2

not change this switch while
the program is running.

BIT ROUND This switch when set will onl

N relocate wusing the devic
selected by switches <2:0
rather than all available
devices.

INHIBIT RANDOM This switch when set will
DISK RDDRESS cause relocation (o slways
::a;: )ll address 0O on the

. . .

SH3 INMIBIT MBT This switch when set inhibits
the initialization of the Mass
Bus Tester. See section 9.?
for a description of the MB
function.

SW2-SW0 DEVICE CODES These switches (along with
) cause the program to
relocate the test code using

the device specified below:

VALUE DEVICE
RP11/rp03
RKOS

Not used
Not used

RH70/RPO4
RH70/RS03/RS0O4
Not used

Not used

SWS

SW4

NN L wWw—-0

NOTE
When relocatin ¢ devi

i o gccllt ce,
set in the va uc(S < .é ) to select the
device then sel switch

Unit O of the ioad device i1s marked not
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mode, and therefors will not be used to
relocale.
Display Register
th}c‘thc pro r:- :c‘;unntn t?o lo: bg!c‘ O{h th:‘ :t::l:
regisler conlains @ (1] number an ¢ bk
contains bits <14:7> of KE“NE PARD. *hc:c bits, ol' tcr!al

ar0, correspond to bits <20:13> of the physical address of
he relocated code. NWhen an error it detected and loop on
error is seclected, the high byte contains the error count.

Operator Rction

When the program is loaded® and storted with switch 7 on 2
2ero the program will typeout the disks and unit numbers that
will be used Yor rcloco!,on and then wait for the operator to
type a8 character. This 13 to allow the_operator to write
rotect any drive that 1s notl to be used. It there are no
cvi;cc‘ available for relocation, operator action 1is not
required.

If the progrem is loaded via RCT11 in QV or AR or with XXDP in
chain mode no operatcr action is required and all disks not
ur{tc !rolcctal (except for the XXDP media) will be wused for
relccation.

lExcc't chain mode, QVi{manufacturing only), or Ruto ARccept
(manulacturing only)

If an error is detected, the progrem will tra to the _error
handling routine (SERQOR). 'lf'halt on crro: is enabled, the
processor will halt. Prgssing continue will cause an error
message to be typed and the processor will halt again.

There are many different !,'cn of errors. No matter which
type occurs a minimum set information is typed as follows:

HHH: MM: SS

ERRORPC PHYSC PC PSW MRINT TEST NO -PRASS CNT
UUUUUU  VVVWWVW W XXX YYYYYY gggSSS PPPP
where:

Uuuuuu = Virtual PC of the error call.

VVVVVVVY = Physical PC of the error call.

SEQ 0007
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XXXXXX = ?ontcnta of the maintenance register(17777750).
YYYYYY = Test number.
SSSSSS = ;ub-pus: count (O thry S)
PPPPPP = Pass count

HHH:MM:SS Represents the elapsed run time of the ‘ao'ron.slncc
the most previous stert, where: HHH = hours, = minutes,
and SS = seconds.

The Virtual PC is the 16 bit word_that was pushed on the stack
when the error call was made. The physical PC 1s calculated
in one of two ways:

1. If memory management i3 off the contents of location
“FRCTOR" is  subtracted from the Virtual PC. This
generates the corresponding PC for Lhe non-relocated code.

2. If memory nona!cucnt is on the contents of the appropriate
is shifted and added to the Virtual PC to 'cncrolc [
ph!atcal 22 bit address. In this case the virtual
corresponds to the non-relocated code.

The contents of the maintenance register will indicate what
memory margin was being performed when Lhe error occurred.

Dcpcndtn'.on the type of error additional information 1s typed

as described below.

Unezpectled Trap to 4

PCOFTP _PHYSPC

PSW CPUERR
VVWWW  PPPPPPPP YYYYYY 222222

VVVVYWY = Virtual PC that was pushed on the stack when the
trap occurred.

PPPPPPPP = sguoteol PC calculated as described abovs.

YYYYYY = that was :uahod on the stack.

222222 = Contents of the CPU error register(17777766).

Unexpecled Trap to 114

PCOF TP PHYSPC U RRR%G ERR_ADR REG
VVWWW  PPPPPPT YYYYYY SZZZ - 4 EEEEEEE

Vo P, and Y = are the same as described in 6.1.1.

222222 = Contents of the -c=nry crro: register (777744).

EEEEEEEE = Contents of the error sddress registers combined
into a 22 bit address (777740 & 777742).

Parity Error During Data Check
This error can onl' occur during the datas check that 1s made
¢

on the relocated lest code befcre it 1s executed. This check
is made by comparing the unrelo:ated code with the relocated

SEQ 0008
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destination data to the relocated cods.

SRCADR STRDR G_ MEM_ERR _REG
SSSSSS 80000000 EEEEE EE 222222

SSSSSS = Virtual address of the source data.

= Physical osddress of the destination data.
EZEEEE = Ce*tcntc of the error address registers.
222222 = Contenils of memory error register (777744),

Error During Data Check-Reloc was by CP

This error is similar to 6.1.3 excepl instead of o parlt!
error, it is a data comparison error. Refer to section 9.5.
for a description of CP relocation.

Loop on error (SH<9>) has the lolloutn! effect:

1. Memory Management Off- If swilch<D> s sel, loorln
will “be rformed on_the section relocation Use
section 9.;.1). If SH<9> 1is not set, execution will
continue at the beginning of the nexl section.

B chor! Hanczclcnt On=- If SH<9> is set, looping will be

Q"" med on the program relocation (see _section

.5.2) to the same memo c‘occ theot foailed. If S

is nol set, program ral!ca fon will be retried in the
same memory space.

Error During Datas Check-Reloc was by 1/0

This error is the same as b6.1.4 excepl relocation was
performed via & disk rather than the CP. The error printout
will identify which device and drive number transferred the
particular word that failed. Refer to section 9.5.4 for a
description of 170 relocation.

Loop on grror (SW(9>) has the following effect:

1. If SH(9 1s set, the device Lthit relocated the word
(that caused the data check error) is initiated to do
the same transfer with the same disk address and
memory addrasses. This transfer will continually be
initiated and checked unti] SH(9 1s not sel.

Device Error

This error occurs if_a device error occurs while the device is
‘OIH! 8 transfer. The device and drive number are identified
and the contents of the device registers are typed.

When SW<9> (loop on error) is set, the device that failed 1is
continually restarted with the same disk address, memory
address, and function that caused the error.

SEQ 0009
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Unibus Exzerciser Failed

cC BUSRDR CRe CR1 PHY S ADR

XXXXXX VVVVVY [SINIR{S 1N} YYYYYY zszggzzz

XXXXXX | t.

VVVVVWVY : V':lzaf.gzs address that the UBE fatled at

fdbd bt = .ntrol register number

YYYYYY = Control register number 1

22222222 = Physical -!-org address thatl the UBE failed ot

The p ,lltll lc-or address is calculated b! a‘dtn the
appropriate map 'ctcr to the virtual bus address, orntn. ]
real 22 bit -c-org adlraco.

UBE Non-Existant Memory Error

Thls crror onl! occurs uhon tho 'NO error occurs
:

in the unibus ezerciser. ! tha slco odlratl that timed
out 18 typed. This error t lnl lhat there 1s a hole
in memory or that the cllc r .lctcr ( is sel wrong.

Mass Bus Tester Fatled

aafAhn  BOBGSP CCCCC DOBOOD EECEEE  FFFFFF

JIJIJI

Control and status register .1 (760100).
Word count register (

us address régister (

us 8ddress exlended r ;36' (7&01?“)
Halutonanec register Is
Control and st t(z I!éltcr la (760110)

HE
8

Stetus register

rror reglister (
JIJIIJ ontrol dnd status rc.l.lcr 83 (760176).
MBT Non-Existant Memory Error

This i1s the same a8 6.1.7 except ‘hat it is detected b the
NEXM bit in CS2 of the MBT. g ’

Floating Point Error

i

This error will onl' occur 1f the left and rl'ht hand sides of
the floating point Tdentities do not olrcc wilhin the eapected
tolerancs. 1 ¢ value of the calculations are typed outl.

This error should only be & function of the Floating Point
Processor and the FPP diagnostics (DEFPA DEFPB) should be used

SEQ 0010
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6.1.12 Device Hung

5.2.1

5.2.9

7.0

7.1

8 device does not finish |tis
seconds afler 1ts initiation.

8 hung device will han’ the
§.5.4.4 10 determine which device

This error will occur 1
relocation function within
a line clock is not installed
program. Refer to seclti

and drive is hung.

f

e
le
on

Error Recovery

Different types of errors recover in different ways as
described below.

Errors Within Subtests

E:gfutlon starts with the instruction following the error
call.

Relocation with Memory Mgmt. Of:

Execution starts at the beginning of the next section.

Device Error or CP Relocation with Memory Mgmt. On

Relocation is restarted.

Unexpected Traps Except Parity (4,10,250)

Ezecution starts at the address ‘olntcd to b! location
“SLPERR". This location contains the address+2 of the most
recently executed “SCOPE™ instruction.
Unezpected Parity Error

If the parity error is fatal (Bit 2 or 3 set in error rc!) the
program t!‘ $ & restart message at restarts. Otherwise,
execution starts as in 6.2.4.

WARNINGS AND EXCEPTIONS

Warnings

Any drive that is not "write protected” will be written on
(except unit O of the XXDP load device in chain mode).

When the program is dumped (see section £.3) and SW(?7)> 1s set,
the devices and drives that are not wrile protected will be
identified on the terminal. Befors t!!ing a charactler to
continue, & drive can be write protecled without causing an
error because, the system i3 sized again.

SEQ 0011
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ted t on-stpndard ddress
fl.:"'-:l.ﬁ?‘ ‘151“!.32:1‘52 :oto: ll’rczs lobfna (in “connon

tags™) should be changed to the correct addresses. Fellouln’
is ht:o default odlr!no of the control and status register o
each device:

m - e . 1
RS03/4--172040

If the systiem h: both an RPO3 and an RPOM the branch
instruction at 608 in the "size routine” must be replaced b,
8 nop ( ) for both devices to be used. This branch 1

spprozimately at address 4552.
MISCELLANEOUS

Execution Time

The execution time is dependent on the amount of memory on the
system. Following are two typical run times:

1. Manufact rin! Basic Line-32K memory,UBE, MBT, and no
disks==-3 minutes.

2. System-l memory, 2 RKOS’s, RPOM, and 2 RSO4's
-==9 minutes.

Stack Pointer

The stack pointer is set to 700.

NOTE
When the program is running 1in either
user or supsrvisor mode, the

user/supervisor stack pointer is set to

and the Kernel stack pointer is set
to 1200. The Kernel stac ointer 1is
used only for the Error and Interrupt
Service routines. routines.

Pass Count

Thers ars two words used for effective pass count. Location
S end  “SPRSS™. Subpass _ contains the RASCII
representation of the subpass count. This is wused to index

SEQ 0012
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Siz subpasses are execuled for esach pass. This allows all
-:rglnt and PSW combinations to be tested before reporting end
of pass.

e b D e A e

on o
n the ~pass number is typed. ' end of cach ass
:h E Lag*l :un'llnc and the mes =|c ND PRSS X TOTAL RlORS
is typed.
Iterations

Sub-test iterations are not performed wuntil the pass count
( ) is non-z2ero. This moakes o QV pass as short as
possible.

After the first pass, full 10 octal iterations are performed
on sach subtest.

T-Bit Trapping

T bit trapping is controlle d by the PSW table. The default
o:détloa is to rum with T-Bit on during subpasses 2, Y4,
an "

ACT-11 Compatability

The progrem is fully RCT-11 compatable.
PSW and Margin Tables

At Llhe cui of thc t'. ram, just before the messages, are the

and mar ables. These tables control what mode and

ister set nd which memory margin ulll be executed on a

cu pass. Refer to occtlo* g for a description of how

these tables are used by the pre.rc-. These Ltables may be
modified 11 desired.

170 Device Rddress Modification

To modif thc pro ro- address of the I1/0 devices patch the
appropri devi table (in the common tags area) to the
desired n‘drcsacs.

It you are patching the RPO3 or RPOM see¢ section 7.2.
Power Fail

SEQ 0013
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1§ | oucr lcll occurs (followed by & power wup), the word
POHE!‘ typed on the terminal 0!0 lhc'progrun'rcutorts

PROGRAM DESCRIPTION

The p !ro- is divided into 9 sections of po.ltlon nndc&anlcnt
;cloeol ble test code. Each section is approximately 1K words
ong

When the program 13 initiall loaded and started 11t

will

identify 1tsel! and type th lunetlon of thc switlch register
and th .s.vtc s and drives that will E;. !or relocédtion,
i f SH’ . i u% oln¥ type tho options available
indicator word (OPT.CP). he !on!ontl of OPT.CP contain the
following indicators:
BitlS = Not used
Bitlv = Not used
gltlgcllo = FPP available/not available

i1tl = Not used
Bitll = Not used
Bitl 1/8 = MBT available/not available
Bit 17 = KWll=L avatlable/not available
Bit 170 = Console tty available/not available
Bit07=1/0 = ovalln'lc/not available
Bi ts06-00 = Not used

Following is & brief description of each section:

Section O This section causes €56 word 3 Xor 9 lest
pattern to be rclocalcl throughout memory 0 - 28K.

NOTE: This should not be constirued to be o
complete memory test.

Section 1 This section 1tests the unor' instruction set
on

c:ceu tn! each wunary instruct in each address
-o‘c luding unary instructions wusing address
mode 7).

Section 2 This section tests Lhe wunar lnatructlono usin
address mode 7 and blnarlo! in all address mode
(excluding binary byte ops using address mode 7).

Section 3 I:t: c;etton tsgnn.::u::!':!lo ::: (Ya*n| fr::c
EMT) lnotruellon.

Section 4 This section checks that each bit in the processor
status word ( ) con_ be setl cleosred, reserved
instructions, and odd address traps.

Section S This section checks the SXT, XOR, SOB, MARK, RTT

N b

SEQ 0014
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Section & This section checks the ASH, ASHC, MUL, DIV, SPL
instructions and the progran interrupt rcqucci
(PIRQ) logic.

Section 7 This section checks the ttoct limi t rc!lslcr
memor managemant nbort 'lc. the emor
managéement registers, maping box
registers.

Section B This section checks the floatin oint optlion
F&ll or FP11=-C) if available. . ’ :

Folloutn' section B are two routines to check Lthe tc*ct!u
rinter o!tc and » routine to start the KWll-L clock. #
Wil=L 1s Svailable the priority arbitration logic is tested.

Micro-Break Test

The micro-break test s uocd to test the micro break
comparators and the oto‘ micro match function of the
maintenance cord. To run hts test the o‘crotor must have a
salntcnanca card installed ond start the program at address

The ‘ro!ra- asks lhc operator to turn on the sto on micro
matc witch. then checks certain bit patlerns in the
micro break rc.lstar to ensure the processor oes not stop
when it i3 notl supposed to.

Tho roccscor will then stop with zero in the micro address
, opsrator then hits continue, and lhe procantor
1 stop ulth onéotl) ln the_l .hto. his sc'ucncc contin
ulth e 9, 40, and ‘cortng in the lights.
program types lonc when lt is ltnls ed.

Unibus Exzerciser(UBE)

RAny f 4 ill ks {
etV adiretaes 17770004) 13970884, 175508589  ana' 15750054, ¢
Test 7S will inttiate the unibus exerciser 1f 1t s proacnt

This is only done on pass 1 - subpass 1, since from that point
on, the service routine takes care of rcltorllng it.

The UBE 13 initially set v 2 °
function that is lodded Io" TR -ﬁnra 507 ‘YTE Thc
word count is set for YK bytes. is also set fto interrupt

on level 5.

When an lnlcrrup! occurs & check is made (o a;o 11 1t waes
caused ’ an error. If there was no error, 776 1s loaded as
the bus address and the UBE 1s started again. On the next

SEQ 0015
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sequence continues until a memory timeoul error occurs.

When an error occurs @ check is made to see 1f 1t was caused
memory timeout. If 1t was, the address in the UBE bus
o’drcc. rc!tolor {. compared with |hc oddrccr..ln the o’otca

¢ regis | are the same (no ho in memor the
U&é estarted at o:Irc and the above sequente i3
ropcotcd. It the ud‘rac:co are not the same & memory-hole
error is reported.

If the error was not due to & timeout a UBE error is reported.
H.ss Bus Tester(MBT)

Any one of 4 MBT’ 11] be used. The FE lootl for an MBT
a!" addresses 17775100 u 77’0360 7,0 17770400. If
an MBT is found, the drive pe rclastcr (1? xas is checked
to make sure that i1t really 'o an MBT.

Test 7S also initiates the mass bus tester. n!aln this is
only done on Pass 1 - subpass 1 since the ervice routine
keeps it running.

The_bus address register 1is anltloll' set to O, the word count
to 2K words, and a read function is Initiated.

When an interrupt occurs an error shcct is made. This error
check is the same as that lcocrlhc for the . 11 there was
no error, the word count s reloaded oand the function |is
issued. The bus address rc'tc!cr is not changed so it will
continue from where 1t left offY.

Line Clock Initialization

in “common
ogrem. Mkhen

Test 7S turns on the line clock. Two lo ns
r
=? “lticks"1s
n
nc
13

c
tags™ keep track of thc clo sed run tl-c of
the clock lntorru ts ow 58 1
lncrcncntc‘ he tﬂls h! ctt to (dec
and the hig bgoc is incrémen d(nccon s). Wh
count cts to (decimal) locatlon “mticks” is

l!lcks is cleared. This gives the timer a BYK

ation
the
ocatl
imal t i1s cleared
the second
remented and

|
)
‘-
i
decimal minute

~ range.

NOTE

For the UBE HBT. and Line Clock, when

an tntcrru& occurs, program execution

returns Lo Kernel mode an the Kcrncl
‘s are map 5.‘ down to the O-IEK

of ncnor v pon ,Feturning from tha

nn!crru‘ the 's are mapped back to

where they ucrc end the previous

SEQ 0016
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Relocation Rlgorithm

Section Relocation

As each section is entered the virtual start address is saved
in location “FRSTRD"™ and the relocation faclor (byte offsetl
!ro- non-relocated code) is calculated and saved 1in Jocation
“FRCT . The test code is then executled.

At the end of each section, control 1is transfered to the
“relocation routine™. f 4} l; osl. this ro tine will
rclocotc tho occllon vis the CP (see S It > 1s not
sel, of the section is cal cu ati lavcl as_a word
count, onl co’trol is transfered to 70 monitor (see
section 9.5.4) which relocates the scctlon by using & disk.

Each section is lnltlall!lroloeatcl to the end odlrccc of the

program. Subseguent ocations start at the ol thc
rcvxou. rcl:eot 02. “or o:a?pl it cccl:en ' "r
¢ end address o rogrem is
rclgclllon starts at ollra* 60006.’th second ol 006
third ot his continues wunttl has hocn

reached at which’ llnc execution goes to the start of the next
section and the process repeats with the new section.

Each section is written in position lnlc‘cnlcnt code so that
it can be relocated ond executed withoutl the use of memory
management.

Program Relocation

When all nine sections h.vc been relocated and clccutcl thru
(see section 9.5.1), memor nono'c-cn! is setup accordin
to the value in locotlon - XPRI“ value 18 nitialize
to 600 (or 1600 1f running E ﬁﬁ' the Xxgﬁoaanllor) -aki 8
relocation start at address /
monitor™ is then entered (see lcctlon 9. 4) teo rclocoto the
program. When the I1/0 monitor co-plaloo the relocation,

execution 1is transfered to the start of the program at the
relocated position.

Each section is executed only once with ucnorg lono :snt on
At the end of section B, l* added
relocation is performed lgaln. hl coulco the naxt
relocation to move 7700 tct For ezample: If
nexpar=1600 the first rc!oco'lon ttarl! address 160060. the
second at address 167700, the third at | , ele.

This continues wuntil the end of memor is reached and
constitutes a sub-pass. The PSW and maintenance register (for
memory -or!lna) are then setup for Lhe next sub-pas and the
program restarts.

SEQ 0017
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the tables (see section B8.7). The particular entiry that is
used 1Is oblatnad by iIn c:tn lhc tablc b! thc sub-pas number
(see section ’ or o -p o. aub-‘ 28 us*h.uorl 3 (the

first word is ceunto‘ (1 acro esach lable. refore, 1o
change the value iIn the PSH or maintenance ro!lator only
requ rcl changing the value in the appropriate tabl

The co-’lollon of & sub-passes constitutes a pass and an end
of pass 6-..0 is typed. The program then restaris in pass
2, sub-pass

Relocation VIR CP

If SW<B> 1s set, both _section and ’ro- relocation (see
sections 9.5.1" and 9.5.2), are crlo med by an instruction
move loop rather than a disk For c:auplc'

)

1$: MOV _(RO)+, (R2)+
CMP RO,R3
BNE 1S’

where RO is the address of the code bctnl moved R2 1s the
address that it is being moved to, and R3 is the last addrass
that is to be moved.

When this is finished, the relocated dota 13 checked by an
instruction compare loop to ensure that the relocation was
performed correctly.

Relocation VIR 170

If SW<B> 1s not sel, both section and progrem rcloeatlon (see
section 9.5.1 and 9.5.2), orc ‘crterlcd b' urlttn' the ata to
o disk and reading it back relocaled position. This
relocation is conirolled by thc 170 Monitor™.

Section Relocation

When the 170 monitor is entered from the “relocation r utlnc'
(see section 9.5.1) a2 device is selected (see 9.5.M. tho
-c-or’ addresses (from and to) and word count are ‘aooo

evice handler (see section 9.5.4.4 and the handler ta
called. When the handler finishes, the 1/6 -onltor checks the
relocated date with an instruction eo-porc u o ensure the
rclocotc‘ data is correct, and returns o ¢ “relocation
routine”™ (see 9.5.1).

Program Relocation

When the I/0 monitor 1s entered for program relocation (see
section 9.5.2) the base .ddress fo the relocation 1is
colculated from the contents of k rncé pora uhxch was set up
with memory management (see 5 SW¢B> 18 set,

SEQ 0018
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If SWU<B> 1s not set a déﬁtcc is selected (see 9.5.4.3), the
word count is se , and the ncnor’ addresses (from and
to) and word count crc assed to the evice handler (see
9.5.4.%) and the handler 13 called. The I/O monitor then
adds 2X lo the memory odlrocaa: seiects another vice,
:csscc the addresses (o evice handler, and calls the
andler. This continues until all 12K has been relocated.
The relocated data is then checked with an instruction compare
é°§’é he relocated program is then executed as described in

Device Selection

If SW¢S> is not set, an index 1is picked up from location
“DEVINDX™. This index is used to lndc: the a!otcn size table.
The sy llﬁl size table consists of B8 words (one for each device
type). its <7:0> of each word are used to indicate the drive
nu-tcrs that are available on the device, and are initialized
in the size routins. Bits <15:8> of eoch word are used to
indicats whether the drive has been used for a data (transfer
(unit used bit).

The t’ctc- size table 1s then searched, wusing the 1index
described abovc lor a drive thc! has nol been used. When a
drive is found, the unl! used bit” 1s setl, the current index
is put back_ in location DEVINDX, and execution continues as
described in 9.5.4.1 or 9.5.4.2.

If an unused unit is not found, all the “unit used™ bits are
cleared and thc ocarch is ros‘arlcd. ll !ho ccareh ltndl the

system alac to (no devices system) the
missage DEVIEE!“ is typed and rolocatton fs perlormed
via the CP as ‘cacrlbc‘ in 9.5 5

It SW<S lo oct SW’s<2:0> are used to index the !ltcn sitc
table his cooc onl one word of the table 13 used
corrctpondln, to thc avtcc lcln' selected by SW's<2:0) (see
section hi mode, a round robin oclcctton is

performed on the lrlvol ot the selected device.
Device Handlers

Each device that 1s used for relocation has a handler. These
handlers are functionally the same.

The handler is called by the 170 Monitor (see ccetlon 9.5.4).
It first clears the “done bit (b1t 7) in the handler status
word. This prevents the monitor from calling this hendler

again before 1t 1s finished.

If a “device hun! error (.co section 6.1.12) 1s detected, the
handler status words con be ezamined to dctcrnlac which device
did not finish (set bit 7). he drive can then be determined
by looking in the “device handler unit number™ table. The

11
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sre located in the “common tags™ area of the listing.

Then the handler calculates a disk address. This address i
sither engrate from a8 random number (SW4=0) or is set to
z2ero ( =1). he device ID, wunit number and l*ndor
saddress are combined and placed in the * tRBLE (ﬁﬂu BL).
The position i1n the run table corresponds to which s& block of
the program 1is being transfered (i.e. the_first block is
tdentified by word 1, the second 2K by word 2, etc.). The bit
conlt.urollo! of esach word in the run table 1s as follows:

<15:13> = Device ID

<12:10> = Unit Number
<9 = not used
(8:0> = Cylinder Rddraess
The track-sector address of the transfer is saved in the “RUN
TRACK *RBL&' (RUN*R&K). The position in this table is as
described above. The bit configuration of each word is Lhe
same a8 that for the ,lol od’rcot register for the pfrllculir
device. Bit 1S 1s used to indiceale 2 devic t 1s set

; grror.
by the device service routine.(see section 9.5.4.5)

The handler then initializes the device registers with all the
appropriate information and starts @ write function.
Execulion then returns to the 170 Monitor at the point where
the handler was called.

Device Service Routines

‘nch device that is ’od for rel iatton hes a service routine.
hese routines are all functionally the seme.

The routine 1s entered b! 8 davice interrupt. The device 1is
checked for an errors. 1 no error occurred the device
registers are lodded and the next function to erform 1is
inftiated. hree functions are executed: Hrite, Writs Check,
and Regad. Rl]l the necessar bus address information 1is
calculated by the 170 Hont'or. so the service routine just
takes care of the device.

When the read function has been completed successfully, the
done bit (bit 7) in the handler status word is set.

Upon initiation of & function, or completion of all threes
functions, the service routine returns execution to where it
was when i1t was interruptled.

It an error is detected, the function that fatled is retried
two more Ltimes. If Lhe error is still present the done bit
and the error bit (bit 15) is set in the handler status _word
along with bit 1S, in the appropriate entry, 1n the RUN TRACK

SEQ 0020
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