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RABSTRACT

This progrem is designed Lo be a comprehensive cheack of the
PDP-lg/7a cpy clustér. The program executes sach instruction
in all address modes and includes tests for trots. interrupls

the mappin box, memory management, ncnor!. he Unibus, and
the Mass Bus. If not desélects the progrdm relocates Lhe
test code throughout nclor! (0-2m). R so, if not deselected,
the rogram will relocCate using available disks
(R703,‘ ,RPOM,RS03/4). See section 9.5 for a description of
relocation.

The main differences between revision A and revision B are
routines to wuse the UBE and MBT (manufacturing only), worst
case testing occurs with all switches down, stander SYSMARC
macros, and floating point processor tests.

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

modular driver and to cause 170 to occur concurrently on Lhe
:vltlabgc disks. (see section 9.5.4 for a description of disk
rivers

Since worst case testing now occurs with all switches down,
precautions must be aken to ensure the protection of user
disks. Refer to section 7.0 for a description of warnings and
exceptions.

REQUIREMENTS

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

Optional Equipment Used

l. Unibus Ezerciser

€. Mass Bus Tester

3. RP11/RP03, RK]1/RK0S, RHZ0-/RPOM, RH70/RS03/RSO4
4. FP11-B, FP11-C

Storage

The program loads in'o the first 12K of memory and runs in all
nc:o;y (ezclusive 31 the XXDP monitor 1f running in chain
mode).

Preliminary Programs

- - G G - - . - -
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advisable that the CPU cluster (snd floating point)
disgnostics run fiarst. These consist of:

The program is supplied on the dll?nostlc media. Refer to the
XXDP operating manual for further Information.

STRRTING PROCEDURE

See Section S.1
Starting Rddresses

The starting address for the ezerciser 13 200.

By starting at address 210, the switch register and display
l1ights cen be checked. this routine Jusl moves the switches
to the display register allowing the operator to toggle the
switches and ses the corresponding lights 1n the display

register.

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

Program and Operator RAction

. Load progrem into memory (See¢ Section 3J)

. Check for ln, system disk packs or configuration
exceptltions as described in section 7.0.

. Load address 200

1

e

3

4. Set switches (See Section S.1)

S. Press Start

6. The progrem will loop and messages will be typed at_ the
end of each sub-pass and e¢ach pass. (ses seclion 8.3 for

SEQ 0004
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OPERATING PROCEDURE

- A e e - -

SK1S HALT ON ERROR
SW1k4 LOOP ON TEST
SH13 INHIBIT ERROR
TYPEOUT
SWle INHIBIT UBE
SK11 INMIBIT SUB-
TESY ITERRTION
SW10 RING BELL
ON ERROR
SWS LOOP ON ERROR
SWB RELOCATE WITH
CPU ONLY

FO1

Page S

s switch when sat will halt
processor when an error 1is
ected. Pressing continue
1 cause an error message to
typed and the procéssor
! again halt. Pressing
continue again will resume

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

This switch when set inhibits
the error typeout.

This switch when set inhibils
the inttislization of the
Unibus Exzerciser. See section
9.2 for a description of the
UBE function.

This switch when set inhibits
subtestl teration after the
first ass. Each subtest i3
sxecuted 10 times before the
next subtest is run. Settin
SWil causes each test o b
executed once before slarting
the next subtest.

This switch when setl will rin
the bell when an grror |
detlected.

This switch when set will
coeuss the gro’ro- to loop on
the first fallufe even 11 " the
fatlure i3 intermittant. See
section 6.1 for & description
of looping on relocation
srrors.

This switch when set will
cause relocation to be done by
the CPU instead of o disk.
See seclion 9.5 for 8

SeQ 000S




SW?7

Shb

SWS

SW3

SW2-5SW0

BIT SYSTEM

NHIBI
IZE TYPEOUT

1
S

INHIBIT RELOCATION

N

INHIBIT ROUND
ROBIN

INHIBIT RANDOM
DISK RDDRESS

INMIBIT MBT

OEVICE CODES

Page b
This switch when set will in-
hibit the typeout of the
switch definitions and the
disks that will be used for
relocetion. (Typeout only
gccurs when the program 13
dumped)

This switch when setl will
itnhibit all relocation. D>
not change this switch while
the program ts running.

This switch when sel will only
relocate wusing the device
selected by switches <2:0
rather than asll available
devices.

This switch when set will
cause relocation to always
start at address O on the
disk(s).

This switch when setl inhibits
the initialization of the Mass
Bus Tester. Sees sectlion 9.

for a description of the MB

function.

These switches (along with
SWS) cause the program to
relocate the test <code using
the device specified below:

VALUE DEVICE
RP11/rp03
RKOS

Not used

Not used
RH70/RPOM
RH70/RS03/RS04
Not used

Not used

NN L W0

NOTE

When relocating vip & o
set in the vo?ut(SH«E:G
device then setl suitch S

Unit O of the ioad device 13 marked not

SEQ 0006
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mode, and therafore will not be used to
relocatce.

Display Regtister

While the program 1is running the low byle of the display
register conlains_ the sublest nunb*r end the Frigh !tc
containg bits <14:7> of KERNEL PARO. hese bits, of kernel
ar0, correspond to bits <20:13> of Lthe physical address of
he relocated code. Hhen an error it detected and loop on
error 13 selected, the high byte contains the error count.

Operator Action

Nhen the progrem is loadsd® and staerted with switch 7 on
2ero the program will typesut the disks and unit numbers thal
will be used Yor relocaticn and then wait for the operstor to
type 8 character. This 12 to allow the operator to write
protect any drive that 1s not to be used. It there are no
devices available for relocation, operator action s not
required.

It the progrem is loaded via ACTIL 1n QV or RA or with XXDP in
chain mode no operatcr action is required and all disks not
write grotcctcd (except for the XXDP media) will be wused for

relccation.

!Exccgt chain mode, Qvimanufscturing only), or Ruto Rccept
(manulacturing only)

If an error 13 detecled, the progrem will trap to the error
handling routine (SERROR). If halt on error 1s enabled, the
processor will halt. Pressing continue will cause an error
message to be typed and the processor will haltl agatn.

There are many different types of serrors, No matter which
type occurs 2 minimum set !g information is typed as follows:

HHH: MM: SS

ERRORPC PHYSC PC PSW MARINT TEST NO gU?-PRSS CNT
UUUUUU  VVVVVWVW Wikl XXX YYYYYY SSSSS PPPPPP
where:

uyuuuuy = Virtual PC of the error call.

VVVVVVYVY = Physical PC of the error call.

SeQ 0007
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XXXXXX = Contents of the maintenance register(17777750).
YYYYYY = Test number.
SSSSSS = Sub-pass count (O thru S)
PPPPPP = Pass count

HHH:MM:SS Represents the slapsed run Lime of the program,since
the most previous stert, where: HHH = hours, = minutses,
and SS = seconds.

The Virtual PC i1s the 16 bit word that wes pushed on the stack
when the error cell was made. The physicel PC 1s calculated
1n one of two ways:

1. 1lf memory management s off the contents of location
“FRCTOR™ is  subtracted from the Virtusl PC. This
generates the correspoading PC for the non-relocated code.

2. If memory management is on the contents of the appropriaste
PRR 1is shifted and added to the Virtual PC to generate
physical 22 bit address. In this case the virtual PC
corresponds to the non-relocated cods.

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

Dcpcndln, on the type of arror additional information is typed
as described below.

Unexpected Trap to 4

PCOFTP  PHYSPC PSW CPUERR

VVVVVV  PPPPPPPP YYYYYY 222222

VVVVYVYYVY = Virtual PC thet was pushed on the stack when the
trap occurred.

PPPPPPPP = Phacicol PC colculated as described abovs.

YYYYYY = PSR that was pushed on the stack.

222227 = Contents of the CPU error register(17777766).

Unezpected Trap to 114

PCOF TP PHYSPC ecuy ERRREG ERR_ADR REG

VVVVVWVY PPPPPP™T YYYYYY 222222 EEEEEEEE

Vo P, and Y = are the same o8 described in b.1.1.

222222 = Contenls of the memury arror register (777744).

EEEEEEEE =

Contents of the error address registers combinaed
into 22 bit address (777740 & $77742).

FParity Error During Dats Check
This error can onl‘ occur during the data check that_ 1s made
s

on the relocated lest code befcre 1t 1s exaculed. This chack
is made by comparing the unrelo:ated code with the relocated

SEQ 0008
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destination data to the relocated cods.
SRCADR DSTARDR ERDRREG MEM ERR REG

§SSSSS DODDODDD EEEEEEEE 222222

§SSSSS = Virtusl address of the source datas.
0ODODODD = Physical address of the destination data.
ECEEEEEE = Contents of the error address registers.
222222 = Contents of memory error register (777744),

Error During Data Check-Reloc was by CP

This error is similar to 6.1.3 except instead of parltg
error, it is a data comparison error. Refer to section 9.5.
for & description of CP relocation.

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

1. Memory Management Off- If switch<9> s sel, Ioo?lng

will " be ’ se¢

section 9.5.1). If SH(9 1is not set sxeécution will
continue at the beginning of the nexl section.

2. Memory Management On- If SW<(9> s set, looping will be
srformed on the program relocation (see _section
.5.2) to the same memo space thot fotled. If SW<(®

18 not set, program rol!ca ton will be retried in the
same memory space.

Error During Data Check-Reloc was by 170

This error is the some as b6.1.4 excepl relocation was
performed via a 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.

rformed on the section relocation

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

1. If SH(9> 1s set, the devicse thgt relocated ths word
(that caused the data check srror) is inttiated to do
the same transfer with the same disk address and
memory addraesses. This transfer will continually be
inttiated and checked untt] SW(9 13 not sel.

Device Error

This error occurs §f & device error occurs while the device is
doxn! 8 transfer. The device and drive number are¢ identified
end the contents of the device registers are typed.

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

SEQ 0009
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Unibus Ezerciser Fatled

cC BUSADR CRe CR1 PHYS BUS RDR
) 6.0.6.6 ¢ ¢ VVVVVY b YYYYYY 22222222
XXXXXX z Cycle count.
VVVVVV z Virtual bus address that the UBE fatled ot
bbbl = Control register number
YYYYYY = Control register number |
22772727 = Fhgsical l,-oru sddress that the UBE foiled ot

Thc ph,slcal memory address is calculated by oadding the
ppropriatle map rag !:tcr to the virtual bus address, forming a
rcll 2 bit memory 0ddrcsl

UBE Non-Existant Memory Error

This error only occurs when the “NO SLAVE SYNC"™ error occurs
in the unibus exerciser. Onln the {h sical address that timed
out 1s typed. This error -i, t 1nd c!tc that there 13 2 hole
in memory or that the size régister (777760) 1s sel wrong.

Mass Bus Tester Fatled

Cs1 WROCNYT BUSADR BRDREX MR2 cse ST
RARRARARA B8B83 CCCCCC DDODDD EEEEEE FFFFFF GGGGGG
ER cs3
(2 2% 2 a2 JJJIJIJJ
RRRARAA = Control and status register 81 (760100).
BB88H8 = Word count register ( )
cccecee = Bus address régister (7601
DOODOD = Bus address exlended rc.lolcr (760174).
EEEEEE = Maintenance register 82 (760106)
FFFFFF = Control and st !ul ro,tstcr 82 (760110).
GGGGGG = Slatut rc'tctcr
- = Error reglater (760114).
JIIIIJ = Control adnd status register 83 (760176).

MBY Non-Existant Memory Error

This 138 the same as 6.1.7 except ‘hat tt i1s detected by ths
NEXM bit in CS2 of the MBT.

Floating Point Error

This error will °”IY eccur 1f the left and rt'hl hand sides of
the floating point Tdentitics do not agree wilhin the sapected
tolerancs. T s value of the colculatt’no ors typed out.

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

SEQ 0010
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6.1.12 Device Hung

>.2.2

5.2.3

5.2.4

5.2.5

7.0

This error will occur §f o device does not finish {lis
relocation function within @ seconds after fts initistion.

a line clock is not instelled, & hung device will han’ the
program. Refer to section 9.5.4.4"t0 determine which device

and drive is hung.
Error Recovery

Different types of errors recover 1n different ways as
described below.

Errors Within Subtests

Exggutlon starts with the instruction following the cerror
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.

Unexpscted Traps Except Parity (4,10,250)

Ezecution starts at the address pointed to _by location
“SLPERR™. This location contains {hc address+2 of the most
recently executed “SCOPE™ instruction.

Unexpected Parity Error

It the parity error 13 fatal (Bit 2 or 3 set in arror rag) the
program tyg s & restart message at restarts. Otherwise,
execution starts as in 6.2.4.

WARNINGS AND EXCEPTIONS

- ——— . e A b > -

Warnings

- e e e -

Any drive that 1s 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> 13 se¢
the devices sand drives that are not write protected will
identified on the terminal. Before ¢ gtng a character
continue, & drive can be writs protc! ed without causing
error because, the system i3 sized again.

t,
be
to
an

SEQ 001!
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see vice register ad ss tables (in “common
tags™) should be changed to the correct addresses. Follouln’
13 the default addréss of the control and status register o
each davice:

RPQ3----17671Y4
RKQS----177404
RPOY----176700
RS03/4--172040

If the systiem ha both an RPO3 and oan RPOY the ©branch
xnstruct!on at 1008, in the “size routine” must be replaced bg
a nop (240) for both devices to be wused. This branch |
approzimately ot address 4552.

MISCELLANEOUS

the devi is located ot non-stendard ddress
}‘ ‘“U.:iou): ‘:.cc:. arc .

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

1. Manufacturing Basic Line-32K memory,UBE, MBT, and no
disks---3 mifutes.
2. Sysiem-128K memory, 2 RKOS's, RPOM, and 2 RSON's

-=-9 minutss.
Stack Pointer

The stack pointer is set to 700.

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

user/supervisor stack pointer is setl to
700 _and the Kernel stack pointer is set
to 1200. 7The Kernel _stac ointer s
used only for the Error and Interrupt
Service routines. routines.

Pass Count

There are two words used for effective pass count. Location
SUBPASS end  “SPRSS™, Subpass _ contains the RSCII
representation of the subpass count. This i1s used to index

SEQ 0012
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Six subpasses are executed for esach pass. This allows ail
margins and PSW combinations to be tested before reporting end
of pass.

Rt the end of each subpass Lhe subpass number (that i3 bclga

tarted) 13 typed followed by “THE QUICK BROWN FOX JUMPED OV
%HérLafz D&GS:E&CK 6125:%&78&“.l Il‘runa:n hon QETI} Qv :r AR,
on ¢ sub-pass number s ed. ¢ end of each pass
the'ela sed :un’llnc o:d the ncc!ggc “END PARSS X TOTAL ER&ORS
SINCE LRST REPORT Y~ is typed.
Iterations

Sub~-test tterations are not performed wuniil (the pass count
(SPQS§: is non-zero. This makes o QV pass as short as
possible.

Rfter the first pass, full 10 octal iterations are performed
on each sublest.

T-Birt Trapping

T bit trapping 1s controll
condition is to run with
and b.

ACT-11 Compatability

ed
t

hby the PSH tabls. The defavlt
¢

T-8Bit on during subpasses 2, 4,

The progrem is fully RACT-11 compatabls.
PSW and Margin Tables

AL ine end of the program, juctt before the messages, are the

and wmargin ltables. These tables control whal mode and
register set and which memory margin will be executed on o
subpass. Refer to section 9.5.2 for a description of how
these tables are used by the program. These tables may be
modified 1f desired.

170 Device Rddress Modification

- - - - - S S P SR e S e e e -

To modify the program address of the 1/0 devices patch Lhe
sppropriate device table (in the common tags ares) to the
desired addresses.

If you are patching the RPO3 or RPOM ses section 7.2.
Power Fail

SEQ 0013
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ower fail occcurs (followed b ower up), the word
“POHE& ul: typed on the terminal !d thcpprogramprcttartt.

PROGRAM DESCRIPTION

The program is dtvldcd into 9 sections of positio n andcﬁcndant
sclocalahlc test code. Each section is approximately 1K words
ong.

When the program is initially loaded and starled 1t

will
fdentify "itsel! and type the function of the switch register
and the devices and drives lhat ulll be used for relocalton,
1{ SH7=0. will also type the CP__options available
indicator word (OPT.CP). The contcntt of OPT.CP contain the
following indicators:
BitlS = Not used
Bitly = Not used
Bitl3=1/0 = FPP available/not asvailable
Bitle = Not used
Bitll = Not used
Bi1t10=1/0 = MBT available/not available
Bi1t0S=1/0 = KWill=-L avatlable/not available
B1t08=1/0 = Console tty avajlable/not available
Bt t07=1/0 = avalll!lc/not available
Bt ts06-00 = Not used

Following is a brief description of sach section:

Section O This section causes a 256 word 3 Xor 9 Ltest
pattern to be relocated Lhroughout memory 0 - 28K.

NOTE: This should not be construed to be o
completes memory test.

Section § This scctlon tcsls the unary instruction set
cxccu 1n! sach unary instruction in each address

:gdc luding unary instructions wusing address

¢ 7).

Section 2 This section tests the unar 1nctructlona usin
address mode 7 and binarlc! in all eddress mods
(excluding binary byte ops using address mode 7).

Section 3 This sectiion loctc binar te ops wusing_ _address
mode 7, JNP and"prdordat1rhs (101 IrRARS Snd
EMT) tnttruc‘lon.

Section 4 This section checks that esch bit itn the processor
stoatus word (PSH) can be set cleared, reserved
instructions, and odd address traps.

Section 5 This section checks the SXT, XOR, S0B, MARK, RTT

Ve ®

SEQ 0014
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Section b This section checks the ASH, RSHC, MUL, DIV, SPL
instructions and the program interrupt request
(PIRQ) logic.

Section 7 This section checks the stack limit rc!lctar

memory management  abort lo'tc. the memory
management registers, and he maping box
registers.

Section 8 This section checks the floating point option,
(FP11-8 or FPI1-C) 1! available.

Folloutn, section B sre two routines to check the tclct':c
grlntcr ogic end a routine to start the KW1l-L clock. It ]
Will-L 1s available the priority arbitration logic is tested.

Micro-Break Teslt

The micro-break test (s wused Lo test the micro break
comparators and the atog on micro match function of the
matntenance coard. To run this test the operator must have a
5alntcnanco card installed and start the program at address

The :rogra- asks the operator to turn on the sto on micro
matc switch. It then checks certain bit patterns in the
micro break register to ensure the processor oes not stop
when 1t 1s not supposed to.

h zero in the micro aeddress
ts continue, and the processor
ghts. This sequence continues
op:cortn. in {he lights. The
nished.

The groccscor will then stop wi
leh s. The operator then h
will stop with one (1) in the |
with 2, 4, 10, 20, 40, and 200
program types done when it 1s {4

Unibus Ezerciser (UBE)

Rny one of Y UBE's will b sed. Th am looks for a UBE
0t sddrenses 17770004, 17770084, 177708397 and 17770044,

Test 75 will 1nttiate the untbus exerciser 1f It 13 present.
This 53 only done on pass ! - subpass 1, since from that point
on, the service routine takes care of restarting it.

The UBE 13 tnlllull! setl up with 8 bus asaracl of 2. The

function that is lodded 1s "DRTA }N PAUSE-DATA OUT BYTE™. The

::r’ corné is set for 4K bytles. t 1s also set to interrupt
.'. .

When an interrupt occurs o check is made to see 11 1t was
caused b' an e¢rror. If there was no error, 776 1s loaded as
the bus address and the UBE 13 started agein. On the next

SEQ 001S
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saquence continues until a memory timeout error occurs.

When an error occurs & check is made to see 1f 1t was coaused
by & memory timeout. If 1t was, the address in the UBE bus
a,drccl register is compared with Lhe address in the c’stca
6éé. regislers. 1If lh:‘ are Lhe same (no holes in memor the

is Festarted ot address O and the above sequente i3
repeated. If the oaddresses are not the same o memory-hole
srror is reported.

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

P A T T e W WP Y T S > -

Any one of 4 MBT's will be_used. The ’ro rem looks for an MBT
st addresses 17770100, 17770200, 177703 and 17770400. It
an MBT is found, the drive type rcﬂéctcr (17770X26) ts checked
to make sure that tt really Yo an FBT.

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

The _bus address register is 1nl!lall¥ set to O, the word count
to 2K words, and a read function ts Inittiated.

When an interrupt occurs on error check 18 madg. This error
check is the same as that described for the . It there was
no error, Lhe word count s relosaded oand the function is
issued. The bus address rc'lctcr is not changed so 1t will
continue from where 1t left off.

Lineg Clock Initializetion

Test 7S turns on the line clock. Two Jlocations in “common
tags™ keep track of the elapsed run Lime of the progrem. Khen
the clock interrupts, the ow byte f locetion “lticks™is
incremented. MKWhen this byte gets to (decimal) it 13 cleared
and the high byte is incrémenled(seconds). When the second
count gets to (decimal) location “mticks™ is incremented and
lticks is cleared. This gives the timer 2 BY4K decimal minute
range.

NOTE

For the UBE , MBT, and Line Clock, when
an tntcrru& occurs, program execution
returns to Kernel mode an the Kernel
AR’s are mapped down to the 0-12K bank
of memory. pon relurning from the
tntcrru!t the PAR's are mapped back to
where hey were snd the previous

SEQ 0016
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9.5.1

9.5.2

Relocation Rlgorithm

Section Relocation

Rs each seclion is entered the virtual start asddress ts saved
in location “FRSTRD™ and the relocation factor (byte offset
from non-reloceted code) 13 coalculates and saved (n location
“FRCTOR™. The test code 1s then executed.

Rt the end of each sgection, control 1is transfered to the
“relocation routine™. If SW(B> 13 set, Lhis routine will
relocate the section via the CP (see¢ 9.5.3). If SW<H® 13 not
set, the length of the sectiton is calculated, saved as_a word

count, and control 1s transfered Lo the -I/0 monitor” (ses
section 9.5.4) which relocates the section by using o disk.

Each section 1s tnitially relocated to the end address of the
program. Subsegquent r!locotlono start at the end of the

revious relocation. For example: 1f section O is 1000 bytes

on! and the end address of the program 1s 60000, the flirst
relocotion starts ot asddress 60006. thé second at ‘1000, the
third ot 62000, etc. This continues wunti] 28K has been
reached at which time execution goes to the start of the next
section and the process repsoats with the new section.

Each section 18 written 1n postition |ndc:cndcnl code so that
1t can be ralocated ond executed withoutl the use of memory
management.

Program Relocation

When all nine sections have been relocated and executed Lhru
28K (see¢ section 9.5.1), memor -ono!c.cnt is lctug accordin
to the value in location ™ XPR““. This value 138 nitialize
to 600 (or 1600 tf running under the XXDP monttor) nnklna
relocation start al address 60000 (or 60000). The =1/
monitor™ is then entered (see section 9.5.4) to relocate the
program. khen the 1/0 monitor completles the relocation,
execution 1s transfered to the start of the program atl the
relocated position.

Each section 13 executed only once wilh memory management on.
At the end of section B, 77 is added "to “REXPRAR™ and
relocation is performed again, This causes the next
relocation to move u b 7700 bytes. For example: 1f
nexpar=1600 the first rc‘ocovton l\arl! st address 160000, the
second at address 167700, the third at 177600, stc.

This continues wuntil the end of memory 1is reached and
constitutes o sub-pass. The PSW and maintenance register (for
memory margins) are then setup for the nextl sub-pass and the
program restarts.

SEQG 0017




9.5.3

9.5.4

9.5.4.1

9.5.4.2
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Page 18

the tables (see section 8.7). The particular entry that is
used 1s obtained by indexing the table b! the sub-pass number
(see sectlion 8.3*. For ezemples, aub-g ss 3 uses word 3 (the
first word i1s counted as 2e¢ro’ of each labls. Therefore, to
change the value in 1the PSW or maintenance rc!t:tcr only
requires changing the value in the appropriate tablsé.

The completion of & sub-passes constitutes a pass and an end
of pass message is typed. The program then restaris in pass
2, sub-pass O

Relocation VIR CP

If SW<B> is setl, both section and program relocation (see
sections 9.5.1 aend 9.5.2), are perfofmed by an instruction
move loop rather than a disk. For ezsmple:

1S: MOV (RO)+, (R2)+
CMP RO.R3
BNE 1S

where PO 1s the address of the code bctna moved, RZ2 1s the
address that 1t 1s being moved to, ond R3 is the last address
that 13 to be moved.

When this is finished, the relocated dats 1s checked by on
instruction compare loop to ensure Lhat the relocetion was
performed correcltly.

Relocation VIR I/0

If SW<B> 13 notl sel, botlh section and progrem relocation (see
section 9.5.1 and 9.5.2), are performed b urlttn' the data to
e disk and reading it back to the relocaled position. This
relocation is conltrolled by the “I/0 Monitor™.

Section Relocation

When the 170 monitor is entered from the “relocation routine”
(see seclion 9.5.1) o device 18 seslected (sse 9.5.4.3), the
-cnor’ addresses (from and to) and word count are ‘oocca to
the evice handler (see section 9.5.9.4), and the handler i3
called. Whan the handler finishes, the 1/0 monitor checks the
relocated date with an instruction comparse loo: to ensure the
relocaled dats 18 correct, and returns o the “relocation
routine” (see 9.5.1).

Program Relocaticn

When the I/0 monttor 1s entered for progrem relocetion (ses
section 9.5.2) the base _ddress fo the relocation 13
colculated from the contents of kernel par3 which was set wup
with  memory management (se¢ 9.5.2). It SW<B> 13 set,

SEQ 0018
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9.5.4.4
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I! SWCB> 18 not set, a degvice is selected (see 9.5.4.3), the
word count is sel to éK. and the ncnor! sddresses (from and
to) and word count are sssed Lo the evice handler (see
9.5.4.4) and the handler 13 coalled. The I/0 monitor then
adds 2k lo the memory addresses, selecis another device,
asses the addresses to the device handler, and calls the
andler. This continues unti] all 12K has been relocated.
The relocated data is then checked with an instruction compars
éogpé The relocated program is then execuled as described 1in

Device Selection

If SW<S> is not set, an 1index 1s picked up from location
“DEVINDX™. This index is used to index the c!ctcn size table.
The system size table consists of B words (oné for each device
type). Bits (7:0> of each word are used to indicate the drive
numbers that are available on the device, and are initialized
in the size routins. Bits ¢1S:8> of sach word are uted to
indicats whether the drive has been used for a data transfer
(unit used bit).

The system size table 13 then
described above for 2 drive th
drive is found, lhe “untt used bi
1s put back in location DEVIND
described in 9.5.4.1 or 9.5.4.2.

searched, wusing the index
at has nol been used. MWhen o
t* 1s sel, the current inde:x
X, and execution continues as
If an unused unit 1s not found, all the “unit used” bits are
cleared and the search i1s restarted. 1If the search finds the
system size table cnetg (no devices on the oystcn) the
message “NO I-/0 DEVICES™ 1s typed and relocation ls pertormed
vie the CP as described in 9.5.5.

If SWH¢S> 18 sel, SW's(2:0> are¢ used to index the system size
table. In this case on! one word of the table 13 used
corrctpondtn! to the device !olng selected by SW's<2:0> (see
section 5.1J. In this mode, o round robin selection 1s
performed on the drives of the selected device.

Device Handlears

Each device that 13 used for relocation has o handler. These
handlaers are functionally the some.

The handler is called by the 1/0 Monitor (see section 9.5.4).
It first clears the done bit (bit 7) tn the handler status
word. This prevents the monitor from celling this hendler
agein before 1t 1s finished.

It & “device hung™ error (sees section 6.1.12) 1s detecled, the
handler status words can be esomined to determine which devicae
did not finish (set b1t 7). he drive can then be determined
by looking in the "“device handler unit number™ tabls. The

11

SEQ 0019
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are located in the “common tags™ ares of the listing.

Then the handler calculates a disk address. This address 1
sither enerated from a rgndom number (SW420) or is set to
2ero ( =l). The device D, wunit number and callndcr
address are combined and placed in the “RUN YABLE™ (RONTBL).
The position 1n the run table corresponds to which 2K block o
the progream s being transfered (1.¢. the first @K block 1
tdentified by word 1, the second 2K by word 2, etc.). The bi
conflguratlo! of each word 1n the run table ts as follows:

<15:13> = Device 1D
«12:10> Unit Number
9> not used
8:» Cylinder Rddress

The track-sector address of the transfer is saved in Lh
TRACK TABLE™ (RUNTRAK). The position in this tabl
described above. The bit configuration of each word
same a8 that for the disk address register for the 'fr
device. Bit 15 1s used to indicate o dovic% grror. t
by the device service routine.(see section 9.5.4.5)

{
s
t

¢ “RUN
¢ is as
is Lthe
ticular

is set

The handler then initializes the device registers with all the
appropriate information and starts a write function.
Execution then returns to the I/0 Monitor at the point where
the handler was called.

Device Service Routinegs

§.Ch device that is vugsed for rel To!lon has a service routine.
hese routlines are all functionally the same.

The routine is entered by & device interrupt. The device I3
checked for any aerrors. It no error occurred the device
registers or% loaded and the next function (o perform 13
inftiated. hree functions are executled: MHWrite, Write Check,
and Read. Rl the necessar bus address information 1is
calculated by the I/0 Moniltor, so the service routine just
takes core 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 thres
functions, the service rouline returns execution to where it
wos when 1t was interrupted.

It an error is detected, the function that fatled s retrie
two more times. If Lnhe error 1s still present Lhe done bi
and the error bit (bit 15) is set in the handler status wor
slong with b1t 15, in the sppropriate entry, 1n the RUN TRAC

d
{

d
K

SEQ 0020
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CEQKCC POP 11-720 CPU EXERLISSR MACY1l 30R(10S2) 03-MAR-78 13:15 PRGE 2

CEQKCC.PI11

== OOVONTNLWNN—-OVO NN LW

mmammmwwo—-o—wwwo—wo—

03-MAR-78 13:1

.TITLE CEQKCC POP 11,70 CPU EXERCISOR
; RCOPYRIGHT (C) SEPTEHBER el, 1875,1978

:#0IGITAL EQUIPMENT_COR
lHGYNQRO MASS. 01754

IPROGRRH BY DONRLD W. MONROE

iTHIS PROGRAM WRS RSSEMBLED USING THE PDP-11 MARINDEC SYSMRC

: #PACKRGE (MAINDEC-11-DZQAC-RS).

SEQ 0021
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CEQKCC PDP 1170 CPU EXERCISOR MRCY1l 30A(1052) O03-MAR-78 13:15 PRGE 3
CEOKCC Pl1 03-MRR-78 13:13 SEQ@ 0022

43 .SBTTL OPERATIONAL SWITCH SETTINGS
SWITCH USe

15

ZOP
L1

£33

TE
EREOR TYPEOUTS
UESRQTIONS

o pot Pt Pt Pa
O—-NW LN NODOO—-NW L
4MHHH~N§RHHHI"I
mom
e B B B Do B B ) N2z

RROR

RELOCATION VIR I/0 DEVICE
SYSTEM SI1ZE TYPEOUT
RELOCATION

ROUND ROBIN
RANOOM DISK RDORESS

a3
HREE SWITCHES
0DED TO SELECT RELOCRTION
gE FOLLOWING DEVICES:
S

mEfff££
MR DDODHD

23

..RP11/
. .RK11/RK0D
. .NOT USED
. .NOT USED
. .RH70/RPOM
. .RHZ0/RS0OM
. .NOT USED

3

wn
o
LB S B S B EEEERERSERRERERRER RS B

onNnLwne—0




CEQKCC PDP 11-70 CPU EXERCISOR MRCYLl 30ﬂ( 0Se)
CEQKCC.Pl1 03-MAR-78 13:13 OPERR

71
7
73
74
4 001200
76 001200
I44 000700
’8 000600
79
80
81 177776
82
83 177774
84 177772
8S 177570
86 177570
87
88
89 000011
0 000012
91 000015
92 000200
93
™
95 000000
gg 000001
98 000003
93 00000
100 000005
101 000006
102 000007
103
104
105
106
107
108
109 000006
110
111
112
113 000007
114
118
116 000000
117 000040
118 000100
119 000140
120 000200
121 000240
lge 000300
123 C00340
124
125

03-MRR-78

KOe2

13:15 PRGE 4

ATIONAL SWITCH SETTINGS

.SBTTL BARSIC DEFINITIONS

®#INIT RESS OF THE STQCK POINT R #a% 1200 #a#
srécﬁslaL "Ké ng?n S5 OF THE STARCK
KERSTK= CK i NEL
e ey e S

’ -

EQotv 8¥ EROPE "9“5 §g§m§ ggﬁ OF ERGPE care
PE' I és zsu ,,33 ATUS WORD
_EQUIV
STKLMT= 177274 :;STACK LIMIT REGISTER
PIRG= 177772 : :PROGRAM INTERRUPT REQUEST REGISTER
SWR= 177570 :;SWITCH REGISTER
DISPLAY=SWR

. #MISCELLRANEOUS oerxnxrxons
bT= 11 ODE FOR HORIZONTQL TRB
LF= 12 ..c LINE FE
CR= 15 nnﬂx RETUR
CRLF= 200 OR cnnnxncs RETURN LINE FEED

#GENERAL PURPOSE REGISTER FINIT
&= %0 EE cigren
Rl= vl gs REGISTER
R2= %2 RAL REGISTER
R3= 3 ;;EE RAL TER
RY= s s GEMe ol TER
RS= '/.5 33 ;gm TER
Rb= %#b i "RAL GISTER
R7= %7 s:GE! RAL GISTER
.Eouxv RO,R10 . RAL g TER
.EQulv RI1.R11 ¥ RAL TER
.EQUIV R2.Ri12 : i GEN"RAL 2 TER
.EQUIV R3)R13 i3 RAL I1STER
.Eouxv RY.R1Y 3 RAL gi TER
.EQUIV RS’ R1S : RAL TER
6P=2b ::STRCK POINTER
LEQUIV SP,KSP ;;xsnnsb grncx POINTER
.EQUIV Sp)sdp ;i ISOR STACK POINTER
.EQUIV SP’USP :USER STRCK POINTER
PCz%?  : PROGRAH’ COUNTER

*PRIORITY LEVEL DEFINITIONS
#no: 0 s :PRIORITY LEVEL O
PRl= 40 ;;PR‘0R¥TY LEVEL 1
PR2z 100 ::PRIORITY LEVEL 2
PR3= 140 ;s PRIORITY LEVEL 3
PRY= 200 ;s PRIORITY LEVEL 4
PRS= 240 : :PRIORITY LEVEL S
PRb= 300 : 'PRIORITY LEVEL b
PR7= 340 : iPRIORITY LEVEL ?

; #"SWITCH REGISTER™ SWITCH DEFINITIONS

SEQ 0023




SeEQ 0024

LOe

13:15 PRAGE S

03-MAR-78

)
EFINITIONS

0R(10Se
ICD

{
BRS

CEQKCC PDP 11,70 CPU EXERCISOR MACYLl 3
03-MAR-78 13:13

CEQKCC.PL1

oM OWNTMHNU-—-0O

== b b b e e
987%5“ “10 mlxxlxmmmm
AP wxwmsmw nanonon

- e & A A & 6 & a6

DEFINITIONS (BITOO TO BITIS)

o . o #8398, TES QRO

00000 b= b b e b b b e
00000000 - (ale]w] P00 0=t 00000000 50 =0 04
UTEE TR o VR h L TR T MI;“. ~TF =T U=~ T U—T DO OoOoOMaOnomnm

>>2>>33>>>>> ANUHNHHHUHNNHRRNNNUEDIDODOIOOIODOD>

; #BRSIC “CPU"™ TRAP VECTOR RDORESSES

NN HHRNHHNENHNN N N trer—t et ottt ig =g 0y Tsu.aalwmm?%%m.dwlmlllilllll
TOUN~OCONIONTMINN—D DD 23D Lttt ot o o o 22223
=t et et e = O) O) (] (@] a0 0 Or-r—r == = = 000
IZXIXXXXX - 4 X A L LA LAILAS T et i g Dt 0t D=t Pt Dt 0= =4 0 0 =0 =0 Lo} ) L Lol bl Lad Ll k)
VNVIVIVINNVIVINVVVIARIWL + o ¢ ¢ ¢ o o o o o OOOODNOMO@MEOMO@MMME - « ¢ » o o o o o .

789w1““395 7890123456799012345678901&3956789012345578901
UMMM I I TITTITITI TNV IAINNOLDLDODOIDIONNNNNNNNNNDD
— ettty

L e R o o o R E o P R o R o o P P vl vl vl o = = = vl v o] el o=l f 4 w4 el el =4 ol ol o v v v =t v o = - = ) g 4




CEQKCC POP 11/70 CPU EXERCISOR MACY11l 30AR(10S2)

CEQKCC.P11L
183
184
185

18

3R

Nf\»‘b—-'—-'—-t-'b-i—b—i—'—o—

8'\,”88800\0 J£0 B0 JOCDH
8“881&)&”—-008\)*31@80—008

n
-0

NNN{HNNNNB.—&-.—&-.—.—.—.—.—
ONT N LW~ OoONTNLWNN—-0OW

LNV RN YUY

2e9

03-MAR-78 13:13

000010
000014

14
gl
l’l l’l §
000060
000064
0001 14

388823

177740
17774¢
177744
1772746
177750
177752

177760
177762

177764
177766

177572
177574
177576
172516

03-MRR-78
BRSIC DEFINITIONS

MOe

:15 PRGE b

RESVEC= 10 ;;Rssenvsa AND ILLEGAL INSTRUCTIONS
raxrvcc=1w sx
Tg}xg "TRQ P NT TRAP (BPT)

: éo ::?R TPUT TRAP (10T) ##SCOPE##

P::gge --E"HkgIORRZQRP (EMT) #R#ERRORN#

TKVEC: o ,.rTv Y BRIRPEROVEETOR

CARCHVEC=]114 ERROR RRUPT V
FIRQYEC=g0 gsgggnn STERRUBT 5E°¥03T JECTOR

.SBTTL CACHE  REGISTER DEFINITIONS

LORDRS = 177740 :: LOWER 16 axr; OF RDDRESS THAT CAUSED ERROR

HIADRS = 177742 : : UPPER Eﬁx xné RODRESS THAT CAUSED ERROR

MEMERR = 177744 : : CACKE GISTER

CONTRL = 177746 “ﬁE"ORY CONTROL REGISTER

MAINT = 177750 : i MEMORY MAINTENENCE REGISTER

HITMIS = 177762 $iHIT MISS REGISTER =1~ IMPLIES HIT IN CRChE

.SBTTL CPU REGISTER DEFINITIONS

SIZELO = 177760 s s MEMORY SIZE REGISTER NUMBER TO PUT INTO A PRR
;;T? GET zg T gngr 32 WORDS OF MEMORY

SIZEHI = 177762 iiHIGH S RECISTER, RESERVED FOR FUTURE USE

SYSTID = 177764 “gvsrsg L “LE §$ES

CPUERR = 177766 i CPU ERRSS EEG¥SYER HOLDS CONDITION THRT CRUSED
s THE TRAP TO ERRVEC (000004)

.SBTTL MEMORY MANAGEMENTY DEFINITIONS

; BMEMORY MANAGEMENT STRTUS REGISTER RDDRESSES

MMRO= 177572
MMR1= 177574
MMR2= 177576
MMR3= 172516
.EQUIV MMRO, SRO
.EQUIV MMR1,K SR\
.EQUIV MMR2, SRe
.EQUIV MMR3,SR3

; #®USER 1~ PRGE DESCRIPTOR REGISTERS

SEQ@ 00eS




CEQKCC POP 1170 CPU EXERCISOR MARCY1l 30A(
03-MAR-78 13:13

CEQKCC.PLL

239
e40
a4l
4
q
4
245
246
247 - »
248
249

177634
177636

177640

177676

172200
172202
172204
172206
172210
172212
172214
172216

172220

UIPDR}
UIPDRZ
UIPDR3=
u =
U{P =
ulprP =
UIPDR?=

7

RENORY hand

3-MAR-78

GEMENT DEF

177602
177604
177606

tn

72
27

it

14

177616
; #USER "D" PRGE DESCRIPTOR REGISTORS
UDPDRO= 177620

NDP

5 PQGE
TION

; #USER “I* PAGE RODRESS REGISTERS

177640
UIPRRI= 177642
77644

UIPARO=

UIPARG=
UIPRR7=

778
77682

77654
771

bSb

; BUSER ~D" PAGE ADDRESS REGISTERS

UDPRARD=
UDPRR 1=
UDPRR2=
UDPAR3=
UDPARY=
L "PRRS=

U.PRARG=
UDPAR?7=

; #SUPERVISOR "D" PAGE DESCRIPTOR REGISTERS
172220

SDPDRO=

SEQ@ 00e%




CEGKCC.P11

03-MAR-78 13:13

BO3

ME MENT DEF INITIONS

CEQKCC PDP 11-70 CPU EXERCISOR MACY!1l 309;6852) RSEHQR~7B 13:1S PAGE 8
=

295 1rgaaw 172224
2% 122226 172326
297 172230 = 1?7 g
296 178232 = 17
299 178234 OPDRG= 172034
gg? 17823 SOPOR?= 172236
385 ; #"SUPERVISOR "I PRGE ADDRESS REGISTERS
304 172240 SI 172
305 172242 SIPARI= 1728242
306 172244 SiPaR i? 4
307 172246 SiPARSe 173546
308 172250 S{PRRH- 1?7
309 172252 SiPARSs 17
310 172254 S1PARGx 172204
g{é 172256 S1PAR?= 172256
3%3 ; ®SUPERVISOR "D PAGE ADDRESS REGISTERS
315 172260 SDPARD= 172
316 172262 SOPAR]= 17
317 172264 i? 4
318 172266
319 172270 e 1
350 155578 BPaRee 175574
=
gsg 172276 sopgg3s 172276
324 ; #KERNEL "I"™ PAGE DESCRIPTOR REGISTERS
326 172300 KIPDRO= 17
327 172302 KiPDR = 1?7
328 172304 K gggé: 17
329 172306 KI 17
330 172310 x} = 17231
331 172312 KIP 17231
332 172314 KIPDRb= 172314
gga 172316 KIPOR?= 172316
ggg : RKERNEL "D™ PAGE DESCRIPTOR REGISTERS
337 172320 K 1
338 172322 KBSSSO: 1;§§§g
339 172324 xggggé: 172324
340 172326 K 17
341 172330 K = 1723
42 172332 K s 1723
343 172334 K s 17
gag 172336 K s 1?7
g:g ; 8KERNEL "1™ PARGE RDDRESS REGISTERS
348 172340 KIPARD= 172340
349 172342 KIPARI= 175342

SEQ 0027




CO3

CEQKCC POP 11-70 CPU EXERCISOR MACY1l 30R(10S2) 03-MAR-78 13:15 PRGE 9

CEQxCC.Pl1

328

353

03-MAR-78 13:13

178328

17235e

17838

MEMORY MANAGEMENT OEFINITIONS

KIPARa= 175380
KIPARSa 172362

K{FARY: 17838¢

; ®KERNEL "D™ PRGE RDDRESS REGISTERS
KDPARO=

REXXX
g. ':"g
= De s Pt et P P P

.SBTTL UNIBUS MAP REGISTER DEFINITIONS

;#THE LOWER 16 BITS OF THE MAP REGISTERS ARRE LRABELED ’'MAPLXX®
;#THE UPPER & BITS OF THE MAP REGISTERS RRE LABELED ’MRPHXX’
MAPLOO 1705@

170202
MAPLOL 170204
MAPL

3
(]
NNNNNNN
RRRRG
o-}-o—o—

o

=

=

=

L 3 |

=z ]

= ]

= ]

= ]

s ]

s ] 4

s ]

s 170226
MPLOE = 170230

s 170232
MAPL = i? %

= 1?7
HﬂPLlS = ]
MAPHIO = 170242
MPLLIL = 170244
MAPHL]L = 1785'-0
MaPLIe = 17
MAPH1Z = 170
MRPL13 = 170254
MAPHI3 = 170eS
MAPL 4 = 17026
MAPHIY = 170cH
MAPL 1S = 170264
MRAPHLS = 170266

SEQ 0028




D03

13:15 PRGE 10

SEQ 0029

03-MAR-78
UNIBUS MAP REGISTER DEFINITIONS

CEQKCC PDP 11/70 CPU EXERCISOR MACY!l 30R(10S2)
03-MAR-78 13:13

CEQKCC.PL!

sieinaainnes

-b"!"" """""""

HQPL?
7 ,MRAPH?

sEEmmE e
111xxxxxxxlxnxxnnnnnnxnnnnnxlxxxxx wmm 33343433

Ry RBRBEZZZAZZ 22222222
AEsnfnaahnE e

178828

R

o0
QO —t e
Frrxyx¥

—0U™
-t
rr

oaqs

PR —

3%%0 w&w

77777777 NANNNN
o=t =t vt ool ot o4 o=f ol w4 ot ol o omed 4 o4

Fuornoo

ot} el o=l =i} o=

Fry7r7rry

000

1

176348
170342
170346
178388
170352
17035SM
170356
170360
170362




CEQKCC POP 11-/70 CPU EXERSISgR

CEQKCC.P11 03-MAR-78
463 000001
464 00000e
465 000003
466 000004
467 00000S
468
469 172540
470 172542

EO3

MACY1! 30R(10S2) 03-MAR-78 13:15 PRGE 11l
UNIBUS MAP REGISTER DEFINITIONS
RCL= 71
RC2= “e
AC3= %3
I
s LINE CLOCK auol;ggcnnnnneLs LINE CLOCK REGISTERS

SEQ 0030




FO3

CEQKCC PDP 11-20 CPU EXERCISOR MACY1l 30R(10S52) 03-MAR-78 13:15__PAGE 12

CEQKCC.P11 03-MAR-78 13:13
47e 177546
473 000100
474
47S
476 170000
47?7 170002
478 170004
479 170006
480 170010
481 170014
482 170016
483 000510
484
48S
486 160100
487 160102
488 160104
489 160106
431 160110
491 160112
492 160114
493 160116
494 160120
495 160124
496 160126
49?7 160174
498 160176
499 000774
500 000776
S0l
S0¢e
S03 100000
S04 040000
S0S 020000
S06 002000
S07 001000
so8 000400
S09 000200
S10
Sil
Sie
S13
SiM 000010
S1S 000000
Sle 140000
S17 000000
si8 030000
519 177770
Seo0
52l
See
Se3 000000
Sed
52s
Seb

UNIBUS MARP REGISTER DEFINITIONS

LKS=177546
LKVEC=100

;UNIBUS EXERCISOR_REGISTER
U8§ » 178000 ; DRTR_BUFFER
= 170002 ; CYCLE COUNT

us
170004 ;BUS A SS
HSE RI: 1780 b ;CRONTngEREGISTER 1
UREC%R: 170010 ;ERROR CLEAR
UBtEGO=

17001y {MULTI-EXERCISOR GO
HSECRS' 70016 :CONTROL REGISTER 2

VEC=
; MRSS BUS TESTER
MBT(CSi=

U

; INTERRUPT VECTOR
TERS

nNow

VVNI’W*—HO—HQ? OO+

HOO6LOLL6EEE5A &
s P Pt Pt s st Pt et Pt s Bt s s )
TcLoLoc Lo

-
™M
p
]
Dt et Gt st Pt B Bt Bt s s Gt Pt

&
—
(]
NN
NN
oL

. T ASSIGNMENTS (USED IN OPT.CP)
' ISCELLQ?gggg BI00000 ‘BELOW BIT ASSIGNMENTS RARE USED

; IN. THE CPCHK ROUTINE
;R BIT FOR EAICH OPTION PRESENT

PUM=30000
UBRERK=177770

.SBTTL TRAP CATCHER
.=0
;#ALL UNUSED LOCRTIONS FROM 4 - 776 CONTAIN R . 42, HALT™

: #SEQUENCE TO CARTCH ILLEGAL TRAPS AND INTERRUPTS
; #LOCR1 ION O CONTRINS O TO CARTCH IMPROPERLY LORDED VECTORS

SEC 0031




CEQKCC
CEQKCC.

258

GO3

POP 11-70 CPU EXERCISOR MACY1l 30AR(10S2) 03-MAR-78 13:15 PAGE 13
PL1 03-MAR-78 13:13

000200
000200 888&36

1
000210 000137
000214 00C137

000220
000046 00094&
838%es

00c0Se Q40000
000220

003e1le

002464
002474

STARTING RADDRESS(ES)
.SBTTL STARTING RDDRESS(ES)
. =200

210 IMP JESTART . s JUMP TO STRRTING ADDRESS OF PROGRAM
T IMP JWSTARTI
IMP J8START2

N FRBRRBRERBRRRRRRRERERRERERRERERBRFRERRRERERREERRRERRRRRRRERRS R R

.SBTTL ACT11 HOOKS
iTHE FOLLOWING LOCATIONS RRE SETUP TO BE USED WITH RCTL!
iLOCRTION qu:éLb CONTARIN THE ADDRESS OF THE LOCICAL

:lLOCRTION ED TO SPECIFY PROGRAM OPERARTING REQUIREMENTS

ISR 12T e R R e o0 1S

#*
» BIT 15=! PROGRAM SHOULD POWER FRILED WMILE RUNNING
* =0 NO POWER FRIL DESIRED
» BIT 14: PRocRan R 5 és MEMORY ssés DEPENDENT
* RUN TIME 1S NOT MEMORY SIZE ENDENT
® BITS i3-0 MUST BE ZERO'S
ssvpc- ; 1 SAVE LOCATION counrsn
go SENDRD SE¥ Locn£10¥ocggg; S SENDRD
82 "§E tSSQT?on COUNT EE

"WORD 40000 ::SET LOC.S2 TO 40000
. =$SVPC . ! "RESTORE LOCATION COUNTER

SeEQ@ 0032




s7S

HOJ3

POP 11-70 CPU EXERCISOR MACYl]l 30R(1052) 03-MAR-78 13:15 PARGE 14
03-MAR-?78 13:13

ACT11 HOOKS

HH RAFRERRBRRARBERRERRERRRERREFRREREEREREFERRARERRRRRERERERRERRRRRRS

.SBTTL COMMON TRGS

:#THIS TABLE CONTRINS VARIOUS COMMON STORARGE LOCRTIONS

' wUSED IN THE PROGRAM.

SEQ 0033

innnn
83333t

&

RELKRSBSRREER

3RS R R 2R B SR SR

oo,
P
onNEwWN—0O

001200 .x1200
001200 SCMTAG: : ; STRRT OF COMMON TRGS
001200 SPASS: .WORD O : :CONTRINS S COUNT
001202 000000 $TSTNM: .WORD O “°°"T“}2§ TE;T NUMBER
001204 OOIggg SERFLG: .2325 0 : :CONTR OR FLRG
001206 000009 ICNT: .WOR 0 : ; CONTR TEST ITERATION COUNT
001210 0OOCO00 LPRDR: .WOR 0 s ONTn}ng 338?5 Losp 1200
00lele 000000 SLPERR: .WORD DO : 1 CONTRI COPE RETURN FOR ERRORS
001214 000000 SERTTL: . 0 .;conrni TRL ERRORS DETECTED
99{219 oo? SITEMB: g;;z 0 ,;con;g ITEM ERRTROL a;r; <r
g;iggg 000880 gERRPC: .5028 6 :Esgﬁ}gih Pc:br LﬂgTsEsgognggSTRUCTION
291555 290938 $3BABR: 'HORR B eONTAINe 1588 OF ER8Y oRTA
ooiaas scogg;: .MORD O .;conjrrgps * GOQOD'* o%a
831533 000000 000000 ’ii 15858 8,0.0 :ETT$EEVE3'?§$? TB“BE USED
831538 frxa: 177323 SITTY K FEE
ol s 17 T PRpTER RN fEC- 1238
001250 $NULL: .BYT 0 :ICONTA TER FOR FILLS
001251 SFILLS: .gYTE 2 ,;cgﬁvning s 5* ILLER CHARACTERS REQUIRED
001252 SFILLC: .BYTE 12 s INSERT FILL CHARS. RFTER A “LINE FEED™
001253 $STPFLG: .BYTE O SI=TE }NRL kvnx E" FLRG (BIT<07>=0=YES)
00154 SREGRO: .WORD O 3 SAEG0) MRS OGTAINED
001256 000000 SREGD: .WORD O : :CONTAINS ((SREGAD)+0)
001260 0000GO REGi: .WORD O : :CONTA (( 1+2)
001262 DO0000 REG2: .WORD O : :CONTR (( )+4)
001264 000000 SREG3: .WORD O : :CONTRINS (( )+6)
001266 000000 SREGY: .WORD O .;conrn;ng ((sn5228)+1o)
061270 000000 SREGS WORD O : i CONTR ((SREGARD)+12)
001272 000000 SREGH: .WORD O : i CONTAINS ((SREGRD)+14)
001274 000000 §REG?: .WORD O : :CONTR ((SREGAD) +16)
0012?76 000000 STMPO WORD O . (USER DEF INE
001300 000000 STMP1 WORD O : :USER DEF INED
001302 000000 $TMP2: .WORD O : :USER DEFINED
001304 000000 STMP3 WORD O i JUSER DEF INED
001306 (O0000 $TMPY: .WORD O ..usEn FINED
001310 000000 $TMPS: .WORD O : :USER DEFINED
001312 000000 STMPG: .WORD O : JUSER DEFINED
001314 000000 $TMP?: .WORD O : JUSER DEF INED
001316 000000 STIMES: O :IMAX, NUMBER OF ITERATIONS
001320 000000 SESCAPE: D : ESCRPE ON ERROR 1200
001322 177607 000377 $BELL: .ASCIZ 207>¢377>¢377> ::CODE FOR BELL
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S8388 B8R e 8 e e E 8 s 8 e 8 R e e s e e s 88 RS 888888888 E88sEs

000
000

I03

11-70 CPU EXERCISOR MACYL1 30A(1052) 03-MAR-78 13:15 PRGE 1S

03-MRR-78 13:13 COMMON TAGS SEQ 0034

327 D15 SCRLF: .ASCII <15 : CARRIAGE RETURN
330 000012 gkﬁétn ‘33862 12 ,,LINE FEED
N : :::5 sz Y r:.sbg 4y ;BUFFER FOR FLORTING POINT CONVERSION
383 ACO:  .WORD sxrsnoso EXPONENT VALUES
»g: 000000 SACl: .WORD :FOR THE SIX FLOATING POINT
Y 000000 $aC2:  .WORD : ACCUMULATORS
410 m $aC3: .WOR
412 SACY: WOR
414 000000 $ACS: WORD
yie 000000 SSTHMPY: .
420 $STMPH: . WORD
Y22 00000M FLTMPO: .BLKH 4 :FLOATING POINT DBL PREC BUFFER
432 00000M FLTMPL: .BLKW 4
::5 8863?? ;ES?EP‘ '5828 ITBFR EE%"TER FOR ggvaonno BUFFER
466 000000 NOTYPE: .WORD 5N0 ?YP§?3£ anc (INHIBIT WHEN SET)
420 DO0CO0 OPT.CP: .WORD
4% 290000 SRoAt: RI%eo Al r§§ VIE*T . S
476 000000 PR1SO0: .WORD :EHF E ?EhL“SSSEEss BITS<15:00>
SO0 000000 PR2116: .WORD P XERL NSIT <$1-1s>
502 000 NEXEC: .BYTE ; TE # (N0 TEST EXECUTION WHEN SET)
503 000 + .BYTE : ( sé ON WHEN NON-ZEROQ)
S04 000 Qv "BYTE 1V an( v S )
505 000 RA: ‘BYT ; PT F (RA PASS WHEN SET)
506 000000 rncrgn .uons : FACTOR( R OF
S10 000000 SFACTOR: . WORD :BY COOE )
512 000000 FRSTAD: .WORD iF CYION BEING EXECUTED
Si4 000000 FRSTMEM: . WORD : g T MEMORY
S16 CO0000 LSTMEN: . HORD : 58 OF F MEMORY ( IN 28K)
20 000000 NEXPAR: . WORD SNEXT vnbug 0 PUT IN PARD
622 123456 SLONUM: .WORD 123456 ;:LOW 16 B] § OF NUMBER
S24 065432 SHINUM: .WORD 65432 HIGH 16 BITS OF RANDOM NUMBER
gg? 001 001 001 MNULLS: .BYTE 1,1,1,0 ;BUFFER FOR PRINTER TEST
532 SUBPASS: .WORD 6O : SUB-PRSS COUNT IN ARSCII
S34 000000 &?ﬁ: '3828 'ERROR PSW FOR TYPEOUT
S40 000000 OLDBASE : . WORD : SOURCE RDORESS FOR DEVICE RELOCATION
S42 000000 NWBASL : . WORD :DES nogﬁc S FOR DEVICE RELOC BITS<15:00>
S44 000000 NWBASH: .WORD !DEST RDORESS FOR DEVICE RELOC BITS<21: 16>
S46 000000 10WC - WORD :TW0'S C TMENT WORD COUNT FOR DEVICE RELOC
5§50 000000 DEVICE: .WORD
652 000000 DEVINDX: . WORD :DEVICE INODEX (0 TO 7)
G54  DONNNN URITHNG: . WORD :DEVICE UM
5§56 000000 RNTBINX: . WORD :INDEX TO RUN rnung

000000 MXMMH]I: . WOR ;8175<21=1s> LAST MEM ADDRESS ON SYSTEM

MXMMLO: . WOR 'BIT5<15:00> OF LAST MEM ADORESS ON SYSTEM

S64 000000 RP310: .WORD :DATA TO LOAD INTO RPO3 CS REGISTER
S6b 000000 RP311 WORD :RPO3 r%nc FOR FIRST 2K OF PROGRAM
£§70 000000 RK10: WORD :DATAR TO LOAD INTO RKOS CS REGISTER
§72 000000 RK11:  .WORD !RKOS FLAG FOR FIRST 2K OF PROGRAM
S74 000000 RPY411: .WORD !RPO% FLAG FOR FIRST 2K OF PROGRAM




JO3

CEQKCC PDP 11-70 CPU xsncxson MACY11 309(1053) 3-MAR-78 13:15 PRGE 1b
cgoxcc P11 03-MAR ; 13 COMMON Tncg SEQ 0035
674 001600 000000 MTICKS: .WORD sELAPSED RUN TIME IN MINUTES
75 1602 000000 LTICKS: .WORD :LOW BYTE=NUMBER OF CLOCK INTERRUPTS (O TQ 59)
2 - sroper. g Rt g SR MO
677 00! 0o M s .
678 001 000010 SYSSIZE:.BLKW 10 .svsrsn'éx?%i nmv FOR ERCH DEVICE)
679 001626 000006 RUNTBL: .BLKW b6 iR ENT FOR EACH 2K BLOC<)
680 00164e 000006 RUNTRAK: .BLKW b .Rw T K men. (ONE ENTRY FOR EACH 2K BLOCK)
631 001656 1727777 MAPTBL: .WORD -1 : MAP YTE FOR ERCH UNIBUS DEVICE)
682 001660 177777 .WORD -1 .uwsc -3 7 osLou S B]TS OF MAP RDORESS
089 OOlote 009905 ecoon: ‘BLkn 5 QORESS OF UBE TRANSEER IN PROCRESS
685 00i672 000002 ERRBA: .BLKW @& 18 RY wxsusGSogntss WHEN DEVICE DETECTED AN ERROR
686 .SBTTL oevxce HANDLER s?mug WORDS
687 .~ EACH WORD MRS me FOLLOWING BIT ARSSIGNMENTS:
£88 T ? LER READY
689 -n 8 Rspsn LAST FUNCTION
£30 15 ERROR
691 001676 000200 kP3H§mr:.uoao 200 “RPQJ
632 001700 0006200 RKHSTAT: .WORD 200 : RKOS
©33 001702 000200 SPRRED: .WORD 200
694 001704 000200 SPARELl: .HORD 200
695 001706 000200 RPYHSTAT: .WORD 200 : RPOY
69 001710 000200 RSHSTAT: .WORD 200 Rsoq
€97 001712 000200 .WORD 200 SPARRE
gga% 001714 000200 .WORD 200 smm»:
700 .SBTTL DEVICE HANDLER WORD COUNTS
701 .- THIS TRBLE GETS LORDED BY THE I/0
702 - RELOCRTION ROUTINE WITH THE TWO'S COMPLIMENT WORD
703 ' % COUNT FOR THE mnusrgn FOR THE PRRTICULAR DEVICE.
704 001716 000000 RP3HUC: . WORD
705 001720 000000 RKHWC: . WORD : RKOS
706 001722 0QCCO0 . WORD S SPHRE
707 001724 OOGO00 . WORD : SPRRE
708 001726 000GOO RPYHWC: . WORD s RPOY
;?3 001730 000000 RSHWC: .WORD : RSOM
711 .SBTTL DEVICE HANOLER 01.8 BASE ADDRESS
712 ¥ THIS TRBLE GETS €D BY THE I1-/0 RELOCATION ROUTINE
713 s # WITH THE BRASE £SS OF THE SOURCE DATA FOR THE
714 - ¥ DEVICE THAT IS GOING TO TRANSFER THE DATA.
715 001732 000000 RP30LD: .WORD RP03
Zig 885332 000000 R ) 98 s RKOS
P KOLD: . WO s RK
718 001740 000000 . WORD
719 001742 000000 .WORD : SPARE
720 0017“4 000000 . WORD : SPARE
721 00174 000000 " WORD
722 001750 DO0000 . WORD : SPARE
723 001752 000000 RPYOLD: .WORD : RPOY
73 37! pooang o
RSOLD: .WOR : RS04
;S? 001760 000000 .uong

7¢e8 .SBTTL DEVICE HANDLER NEW BASE RDDRESSES




CEQKCC PDP 11-720 CPU EXERCISOR MARCY1l 309(1
03-MRR-78 13:13

CEQKCC.PL1

730

731

s P

[ U

7R i
73S 201770
736 8817?2
7% 201778
739 D0o000
740 002002
741 002
74 00c¢
743 002010
794

745

746

747

748

N9 0020ie2
7S50 00c01M
751 002016
752

7?83 002022
754 002024
758

4= )

75?7

758

759

760 002026
76l 002030
7’6 002032
763 002034
764 002036
765 002040
766

767

768

769

770

771 002042
772 002044
773 002046
774 002050
775 002052
7276 002054
777 002056
778

779

780

781

782

783 002060
784 002062

000000
000000
000000

036772
037410

000000
000000
Q40004
040354

000000
000000
000000
000000
000000
000000

000000
000000

¥

18 HANOLER NEW BR

KO3

3-MRR-78 PRGE 17
E &80RESSES

WITH THE BRSE RDORESS OF THE DESTINATION FOR THE

* PARTICULAR DEVICE THAT 1S5 GOING TO DO THE TRANSFER.
RP3NUL: .WORD sRPO3
RP3NWH: '58R
RKNEWL: .WOR : RKOS
RKNEWH: .WORD
. WOR : SPARE
- WOR
. WORD : SPRRE
. HORD
RPYNWL : . WORD ; RPOM
RPYNWH: . WORD
RSNEWL : .WORD ; RS04
RSNEWH: .WORD
.SBTTL DEVICE HANOLER UNIT NUMBER
-~ THIS TRBLE GETS LOARDED 8Y THE 1,0 RELOCATION ROUTINE.
it ¥r TEL#S THE DEV ICE HANOLER WHICH UNIT NUMBER IS
- ¥ O DO THE TRANSFER.
RP3UNIT: . WORD ,npoa
RKUNIT: .WORD s RKOS
- WORD : SPARE
- WORD : SPARE
RPYUNIT: . WORD s RPOY
RSUNIT: .MORD : RS04
.SBTTL ADORESS OF THE ocvxc HANDLERS
- THIS TRBLE CONTAINS THE RDDRESS OF THE DEVICE HANDLER
" ROUTINES. IT IS USED BY THE 10 RELOCRTION ROUTINE
‘¥ TO TRANSFER CONTROL TO THE DEVICE HANDLER.
RP3HANA: .WORD RP3DRV ;RPO3
RKHANR: . RKORV  ;RKOS
. WORD SPQRE
- WURD : SPARE
RPYHANA: .WORD  RPYDRYV ; RPOM
RSHANA: .WORD RSDRV  ;RSOM
.SBTTL DEVICE ER DISK ADDRESS TARBLE
™ THIS TABL cs $onoeo BY THE DEVICE HANDLER WITH THE
P # ?égﬁ ADDRESS(SECTOR AND CYLINOER) OF THE CURRENT
« %
RP3HDA: .MWORD ;RPO3 DISK ADDRESS
RPIHDC: .WORD :RPOJ DESIRED CYLINDER
RKHDA: .WORD :RKOS DISK ADORESS
- WORD : SPARE
RPYHDA: .WORD
RPYHOC: .WORD :RPOY DESIRED CYL INDER
RSHDA: .WORD ;RSOM DISK ADDRESS
.SBTTL DEVICE MANDLER FUNCTION TARBLE
; ® THIS TRBLE GETS LORDED BY THE DEVICE HANDLERS
. AND THE DEVICE SERVICE nourxnss. IT TELLS THE ROUTINES
' n WHICH FUNCTION TO DO NEX
AP3FUN: .WORD iR

RKFUN:

P03
.WORD ; RKDS

SEQ 0036
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OOOOOmOOOOOOO
e b e Pt Pt s s e e e
OSONTNLWU—0O

RER

PDP 11,70 CPU EXERCISOR MACY1l 30R(10%2)

P11 03-MAR-78 13:13

002066 000000
002070 000000

s Bt Gt s s s e s e
Srcho®fZRS

177400
177402
177404
177406
177410
177412

EpagRRIR

ORRRRRR  hommRR

a8

TRGRLNEF £

Pt P P Pt o (s et e Pt P

o
O

LO3

03-MAR-78_ 13:15 PARGE 18

DEVICE HANDLER FUNCTION TRBLE

RPYFUN:
RSFUN:

SBTTL

LR B B B

hparnv-
RKTRY:

RPYTRY:
RSTRY:

RKER:
RKCS:
RKWC :
RKBA:
RKDA:

. WORD ; RPOY

. WORD iRSOM

DEVICE HQNDLER RETRY COUNT

THI E T D BY THE DEVICE HANDLERS RND IS USED
VIgE gEangE R UTINES IF AN ERROE URS

T VICE S RVIC ROUTINE WILL _RETRY THE FUNCTION UNTIL
Tng BETE IN THIS TRBLE GOES TO ZERO. IT IS INITIALIZED

TO R

.BYTE ; RPO3
.BYTE : RKOS
.BYTE ; SPARE
.BYTE : RPOY
.BYTE : RSOY
.EVEN

v TER TRELE
?E ISSLRSHiS € Qgg 80NTQIN THE STRNDQRD RADDRESS FOR
THE DEVICES USED BY THIS PROGRRH A DEVICE 1S PLACED

S S S
E;CEP;PSg-EEEE ggc NTRTION FOR RPO3 AND RPOY4 PROBLEMS.

NTERRUPT VECTOR+2

WORD 176

. WORD 17671 gs EEGIS ER

. WO 176714 AND STARTUS
. 1767 ,

. 176

.WORD 176724

HORD

WORD

izy'e ?ﬁ#é“&p e

sggrL Rxééégxos ;§3é§75 TATUS
. WORD 774 ; n535 ssctsrsn
- WORD 77404 ; CONTROL ano STATUS
.uogg 77 ;HORD
‘5390 ;;3ia ' DISK aoonggs
. WORD 52 EiNTERRUPT VECTOR
: INTERRUPT VECTOR+2

RKVEC:
RKPSH:

RPYDA:
RPYCSe:
RPY4CS3:
RPYDS:
RPYER]:
RPY4DC:

STERS
;CONTROL AND STRTUS sl
WORD C

ggg%zg —

; CONTROL RND STRTUS &2
DgNTR RND STATUS #3

353 ;
\l;a

\l\l\l\l\l;
(o ad a0 a0 ad '
NNNNNNNNNN
Wr—— o-g 8
L L0

DESIRED CYLINDER

SEQ 0037




CEQKCC PDP 11/70 CPU EXERCISOR MRCY1l 30R(10S2)
CeEQKCC.

P11
Bas123
002174
00c2

]
Oﬁcggs

002212

03-MAR-78 13:13

178%3E

176732

170002
170004
170016
170006
170010
000S10
000S1e

Pt Pt et Pt s ot Pt it P
80‘0“0‘80‘0‘0"0‘
00000000

N b bt et Bt e e B e B
8\)000

L0 roeE LG

N N e e

000776

03-MRR-78 1

RH70/RPOM REGISTERS

YER3: 7674
RPCE" 58“8 {7824
RPYOF : 176732
RPY c: uosg gsq
RPYP

.SBTTL RH? /RSOH R c
Rsch .uo 17204
gsgn. 'Ho i;aoqq
RSBARE : .uogg 1758;0
RSDA:  .WORD 1?7
RSCS2: .WO 17
RGCS3: .MWOR 17
£SD8: .WORD  1720S@
FSER - WORD 72054
KSVEC .uoqo
REPSMW

SBTTL

3:15 PRGE 19

Emggm CYL:I’NDE R

OFFSET REGISTER

NTERRUPT VECTOR
NTERRUPT VECTOR+2

TE
> R8NTR0L AND STRTUS s1

O

: WORD T
SK 95
Eirg R
R TART
TATUS

et v

swswme -o.o’t.