










b) Decoding the main trace 'table sometimes appears a fine 
art. to the uniniitiated. Using the following algorithm 
will help. 

1. LOOK ONLY AT THE A REGISTER 

2. Compare the A register contents to the OIT 
addresses. If the A register paints to the 
beginning of a QIT entry, this is a .PUTQ/.PRIQ 
to the handlet represented by that OIT eritry. 

3. If it is not a .PUTQ/.PRIQ, then it should be a 
completed I/O event. The last six ·bits of· the 
A reqister give you the IOC unit reference number 
for the device. The Equipment Table CEQT) is In 
unit �r�e�f�e�~�e�n�c�e� �n�u�m�b�e�~� order (first �~�n�t�r�y� is unit 
reference. 7). Use the unit reference. to index 
into the EQT and find the select code of the 
device. This will usually tp.1I you what device it 
is. If you don-t know the configuration, go to 
the Device Table. It contains both the select 
code and designator for each device configured 
in the rOPe Now that you know the device, go 
to the documentation for the driver of same and 
find out what kind of IOC requests/unsolicited 
p.vents it handles. 
Some IOC requests will be obvious. Bit 15 tells 
if it is a queued request or not. Bits 14-12 
qlve the function. The most common functions 
�~�r�e� read (1) and write �(�~�)�.�,� Some examples are: 

010010 non-queued read request - unit ref • 7 
020011 non-queued write request - unit ref # 11 
020210 non-queued write request - unit ref # 10 
012011 non-queued read request - unit ref. 11 
110015 queued read request - unit ref # 15 
120015 queued write request - unit ret • �1�~� 

If it·s not some type of read �~�r� write, �i�t�~�s� most 
likely an unsolicited event. The B reqister 
contains the relevant unsolicited event data. See 
tne documentation on the driver presenting the 
unsolicited �~�v�e�n�t� to decode the event �d�~�t�a�.� 

12) The int.rrupt trace table Is another trace of past lOP 
activitv. .TINT (found 1n module �~�l�N�)� is called from every 
IoXX entry point. The address of the I.XX entry pOint and 
the contents of �t�h�~�t� location (Ie. what module got �l�~�t�e�r�r�u�p�t�­

ed) are recorded. The interrupt trace table has room for 50 
entries (100 words). TtPTR will �~�e� pointing to the next'slot 
in whiCh an enterrupt will be traced. The previous slot will 
be the last interruot that occured. 
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13) A list of addresse~ ~nd other paramaters is qenerated oy lOpe 
dnd loaded into the rup at configuration time. The address 
of this list is movpd to location 3 of the lOP at system 
start-un. If any lor module detects a serious problem, a 
system OEATrl routine is called which saves the environment In 
this same list. Similarly, if the operator executes the lOP 
PAN IC loop and the env 1 ronment has not al ready been .saved, it 
Is saven oS above. This list exists prtmnrlly for the cold 
dump analvzer·s use, hut is very helptul if no an~lyzer is 
available. 

WOHl>, 

o 
1 
2 
J 

'4 
5 

b 
7 
k 
9 
10 
11 
12 
13 
1 4 
1~ 
16 
17 
tt=t 
lY 
20 
21 
~2 
iJ 
24 
2~ 

26 
'1.7 

CULD L>lI~P ANAI,'iZF~ LI~T 

lOP dnte code 
A reqlster 
H rA ,11 s ter 
Fl~qs - bit 2 = 1nt sys status 

bit 1 = E register 
, bit 0 = 0 reaister 

F r~qlster (register save stack 
p re.gister 

pointer) 

= 0 info saved when PANIC executed 
# 0 Info sdvert when D~ATH executed 

and this is address tram Which 
it waS" call1~d 

D~f .OAT address at device dssiqnmenl taol 
DEI"' .DVTH arldress at aevice tdhle 
I.)ff" ,VITAl> address of <.>IT·s 
DF:F PULPl' atidrsss at Senl, list 
Dt-:t-' O)'llP nddress of (').43 TOt:; Chain heaci 
Dt::f LlIT51 address ot U.S1 unit tables 
Dfo:F L,OTht address of n.61 unit tables 
0":1-" Ur.'J'OO address of n.ft3 unit tables 
I>EF' SIBIK address of lCKH unit tables 
n~f StRAY address at A5YH unit tables 
DEf D.btS address of D.b1 trace pointer 
I)F.~' rTPTR address of main trace pointer 
DEY CPO address of .IUC. CRQ he~d 
D~ .. F 'QHEAD address at .IO'f. tree storaqe 
OfF 51'ST address ot SYN(IH/CD) tables 
D~f P~TR address of MEMRY tree list 
OEF EOT dddress of equipment table 
Cnp~ of lOPC·s .MOPT word 
AriJress at tirst hut fer in pool 1 
Address ot last bufer In pool 1 
A~rlr~~s of first outfer 1n pool i 
Aadress at last Ol1ffer in pool -;. 
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If a cold dump analyzer Is available, it will use the above 
1 1st top r"i n t 0 uta 1m os tall the tab Ie s and t rae e sin the lOP 
in a neatly formatted listing. The interrupt trace table Is 
not broken out by the analyzer. The other two trace tables 
are, with the most recent event printed at the top of the 

. ta·b1e. 
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SECTION VII 

lope 



I. Product ldent if ication 

lL2 il:SS!H2..-: CO n 'ig~~~~ jlQ~l 
The purpose of. this program is to configure I/O Processor 

(lOP) programs for the .HP20 CO ACC~SS·· systems. Since· the lOP 
program can contain various compon9nts and .features, a techn'ique 
is required to selectiveli,lcad and merge needed modules to make 
up the lOP system desired by the user. SOllle of the possible 
features which may be configured are: number of rSB ports, IOP 
memory size, 2741 support, ASCII files support (line printers, 
card readers, tape punches, EtC.), and RJE access to various hos~ 
systems. 

A secondary purpose of Iope is to perform loading (reloading) 
of the lOP. 

II. Design overview 

ge!JaSll .A§!y.!nJiQ~'§ 

IOPC is not .. a stand alene program, although it is written in 
absolute form. It is one of several 'programs whic~ ,are used to 
configure complete HP2000 ACCESS systems (the others being the 
7900 loader, 2883 loader, etc.). Tne MCP or Master Configurator 
Program controls the loading and invocation' of the various 
configuration routines. . The ftCP contains I/O drivers for the 
system console and magnetic tape units. lOPC utilizes these 
drivers and several oth&r parameters and subroutines in the !CP. 
One special capability of the MCP is the application of "patches" 
or "fixes" to the program binarys which it readSe While this 1s 
transparent to lOPC, it do~s allow the application of such patches 
to the lOP program which IOPC creates. 

The entire HP2000 ACCESS system is distributed on a master 
magnetic tape. File one of the tape is tha !CP. A 8.al1 
bootstrap program is used to lead and initiate the Rep. The MCP 
then can load lope. Each master tape file after the first (~CP) 
is identified by a fila jd record. Within the file, groups of 
binary records are identified by group id racords. The antire 
file is terminated by a file end id record. The purpose ot these 
id reco~ds is to allow MCP tc identify files for tape positioning 
and to identify binary records for the application of patches. 
IOPC is only ccncerned with the file id records for the files 
which it uses. One file is the standard modules file. The second 
ls the optional modules file. Third is the rop core image file. 
A complete outline of the files and file id reco~ds assumed by 
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rope ~ay be fotind in Table 1. Further details on the use of thes9 
filas will follow. 

Other design assumptions for lope are: 

1. select code 11 is assumed to be the trans.it channel 
interconnect kit interface to the lOP •. 

2. Salect code 12 is assumed to be the system console •. 
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tab,a 1 
I12 n.£2n~ An ID reco~d is exactly 5 words 10D9 and has the 
follcwing form: 

15 14-12 11-9 e-6 5-3 2-0 
r-~-~~-~~~~~-~-~~~~-~~--~~~~--~~-, 

10 0 ·1 101 '0 10 
J ----- ----~-.. ----------- - ..... - ..... -~-- ... .----I~ 
10 0 2 101 0 J 1, I 
I------~~~~~~---~----~~~-~~-~~~--I 

(id number) 
I~~--~~~----~~~-~--~~-~~~~~~~~-~-I 
I P . . (info. w crd) 

(checksulI) 

Tha ID number is an unsigned 16 bit positive integer (0~n~6S535). 
Pile ID numbers must be a multiple of 1000. The information word 
does not apply to ID records appearing on the master tape. This 
word is used on patch ta~es only (see ~CP). The "P" bit 
designates a relocatable (set) or absolute (clear) group of binary 
records. An ID record can be assembled as follows: 

OBG 2001 E 
IBS IDVAL 
DEC 0 
ass 1 

A~~~~ ~!E~ ~gsni!A!i2n At the time of this docuaent, the 
master tape had the following file organization: 

lilt. 
1 
2 
3 

" 5 
6 
7 
8 
<) 

~gn~111.§ 
MCP 
lope 
Std. top modules 
Opt. lOP modules 
7900 Loader 
2883 . Loader 
7905 Loader 
TSB system 
lOP copy file 

IllL1J2 
none 
1000 
2000 
3000 
10000 
11000 
12000 
20000 
65000 

l.2n~! 
absol ute 
absol ute 
relocatable 
relocatable 
absolute 
absol ute 
absol ute 
absal ute 
absol ute 

!Qf~ ii~ At the timE of this document, the master tape 
organization of lOPC related files was: 

lilLl~ 
1000 

~.9!!ll.n!.§ 
IOpe pr 09 ram 

7-3 



2000 2010 ftN 
2020 DUftP 
2030 'ISGH 
2040 IeKH 
2050 "OXH 
2060 ftE! RY 
2070 IOC 
2080 Dil3 
2090 D61 

3000 3010 D51S 
3020 DS1A 
3030 D63 
3040 D62 
3050 DSOIS 
3'060 DSOCD 
3070 0110 
3080 0120 
3090 0130 
3100 D140 
3110 0340 
3120 D11C 
3130 D12C 
31QO D13C 
3150 D14C 
3160 D34C 
3170 • 2741 
3180 .274E 
3190 .274C 
3200 !SHBIB 
3210 rlNRCD 
3220 WCSL 
3230 004 
3240 lSPH 
3250 SYRIB 
3260 SYNCD 
3270 ' CIO 
3280 CICIS 
3290 CICCO 

,3300 ceDIS 
3310 CODeD 
3320 CCOIB 
3330 ceOCD 
3340 PDOIS 
3350 peOCD 
3360 PPO 
3370 CRO 
3380 PRO 
3390 RPO 
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3400 
3410 
3420 
3L130 
3440, 
3450 
3460 
3470 
3480· 
3490 

LPO 
PUOIB 
ceCIB 
CCCCD 
PDCIB 
P·DCCD 
cae 
LPC· 
PPC 
RPe 

lQ.f~ 1§§J.lI9.tl1~§ - The orda!: of t h.t:! binary groups in t he standard 
and optional modules files (IDs 2000 and 3000) is not random. 
Modul·es in the' standard mcdules f11-= are UJ!A.I§ loaded by Iope. 
This is true even if the module can not be identified by·Iope (see 
.NAMT). Further, it is required that th~ first module in th9 
standard modules file be the ftN or managers modulec This is to 
insure its lQadinq at location 2000 which, in turn, assures the 
documented start addresses fer PANIC (2000) and the lOP to Iope 
unloader (2002). 

Not all needed modules are in the standard modules file. 
Even a minimum system requires loading of the appropriate D.S1 
module and 0.04 module from the cptional modules file. Generally, 
the modules in the optional modules file a~e ones which ar~ 
va~iant in some wa~ Some dEtai~s about this file are: 

10 0.04 must follow ill dri'ver modules. 
2. Variant RJE modules are assumed to have names (HAM 

records) with the last tvo characters indicating the 
version (e.g. IB for IBM, CD for CDC, etc.) 
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na§ign A££~2i\~.h 
IOPC has three distinct processing sections. First is the 

system configuration dialogue. During this section all questions 
about configuration are ask6d. The operator's resFonses are 
~nalyzed. The outcome is the establishment of various 
configuration parameters and control blocks .which vill determine 
further processing. . 

The second section of IOPC is essentially a relocating 
loader. ftodules are selected from the master tape as required. 
These are relocated and linkEd together to create the IOP program. 
In addition, a number of binary module modification processes are 
al~o involved. The purpose of these processes is to contruct 
ne~ded IOP control blocks, buffers, etc. Also, such things as the 
merging of select codes into I/O instructions can be done. 1 
final function of section twc is to create an optional ccpy of the 
configured IOP prograa. . 

Section three of lOPC produces a aemory map and report of the 
configured lOP prograa. 

III. Design Stucture 

.Qsis Jl'-Y~~U'§ 

·Several control blocks and parameter lists are used during 
the configuration Frocess. 1hese are outlined here. 

This table, located en base page, contains most of the 
configuration parameters. While it does contain so.e default 
values, most of this table is filled in as a result of operator 
sp~cifications during: the systea configuration dialogue section. 

!2.£,dj.§) !Au 

9 II 1t!!S 
1 '. SP N 

·2-33 .fiPBS 

34 • flO PT 

highest me.ory address in lOP 
zero relative Dumber of ports (default is 31) 
,TTY buffer size for each port in words 
(defa ult is 60) 
optioz:s flags: 
Dit l1UnlIHl 
15 2741 fBCD code 
14 2741 CALL 360 code 
12 IEI' RJE 
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35 
36 
37-43 
44 
45-51 
52 
53-59 
60 
61 
62 
63 
64 
65 
66 
61 
68 
69 
70-1 

!2I£ 

o 
1 

2 

3 

4 

• PlSeK 
• KHBD 
--~~~ 

• f!H tD ---_.-
• ftH PO -------
• KACR 
• !lLP 
• "APU 
.!ABP 
• MAPS 
• KCNT 
• JT. 
.JLt 
II) JP' 
• !APN 
• lIASF 

11 CDC RJE 
1 create master tape lOP copy 
o create separat e t ape lOP co1=1 

hiqhast used select code in lOP . 
number of host readers (default is 1) 
devic~ assignments for host readers 
nUBber: of host line ·printers (default is 1) 
device assignments f~r host line print~rs 
number of host punches (default is 0) 
devicE assignments for host punches 
numb9r of card readers 
n ullbe r of line printers 
number·of tap~ punches 
number of· r~ader/punch/interpreter 
numh9r of photo-readers 
number cf IOP' modules to be loaded 
number of job transmitters 
numb9J: cf job transmitters 
numb9r of job transmitters 
negative numb~r of ASCII files 
3-vord ASCII file apecifications: 
!!~g ~,gDtent 

o device designator 
1 15: 12 ch a racteris tics 

7: 6 subtype 
5: 0 sele ct code 

2 record size in words 

~~2£~ 11l2~ali2n Iabl~ 

This table keeps track cf IOP memory as it is allocated. 

l!~!!! ~Qtl:t2Jl! 

PWBP holds address of 1st word of base page links 
FWABP holds address of 1st vord of available 

bas ~ I=a ge 
LWASP holds add.ress of last word of available 

bas·3 I=agE 
PiA M holds address of 1st word of available 

program memory 
LilAH holds address of last word of available 

program memory 

This table· controls the system configuration dialogue for 
ASCII files. It also prcvid9s basic parameters for the 
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~stablishm~nt 'of the 
ASCII files dialogue. 
follows: 

.MASP entries which are generated fro. the 
Each eight word entry in .ACt. is as 

!.2Ia 
o , 
2 
3 
4 
5 

6 

7 

8 

~2ALen~§ 
Device type name (2 ASCII characters) 
Basic devicE designator 
Klnimum numbet of this device allowed 
ftaxiaua numter of this device allowed 
Default reccrd size in words or a negative value 
Maximum reccrd size or address of aevice subtype 
table if word 4 is negative (see note below) 
Device characteristics and flags: 
Bit 1S = , if input device 
Bit 14 • 1 if output dev~ce 
Bit 12 s 1 if cnly output allo~ed is CTt. 
Bit 7 = , if BtlE pseudo device (causes this 
entry to be bypassed in no RJE. llso prevents 
request' for select code.) 
Bit 6 = '1 if Sf device 
Bits 5-0 contain select code for SP devices and 
Dumber of associated select dodes if lOP device. 
Address of 'list of addresses of vords to receiYe 
n umber of these devices to be c!,n~gured (list 
is terainated by ainus ODe value) 
Address of vord to receive address of' first .ft1SP 
entry corresponding to this type of device 

Note: for devices which co •• in several flavors, vord 5 addresses 
a subtype table. This is indicated ·by a negative vord 4. In this 
case, word q represents the aaxi.ua subtype expressed negatively. 
All subtypes are zero re1ati vee 1 subtype table is as fellows: 

l!.2Ig 
o 
1 
2 

'ml.ti.D1! 
Default (and maxi_us) record size for subtype 0 
Sase for suttype 1 
Etc. 

Nev types of ASCII filas can be included by si.ply adding nev 
~ntries to this table. 1 nega.tiye one word terminates the table. 
Tha ord9r of the table aust be as follows: all system processor 
devices, all RJE pseudo devices, all lOP devices. 

This tatle contains 
load/Doload decisions about 

all inf ormation required to .ake 
modules encountered. in the binary 
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input files. In addition, oth-:!r information is present to be used 
in configuring various tables (EQTs, etc.). The order of .HAST 
.antries for drivers and handlers indicates relative -IOC and TSB 
logical unit numbers which lIust be deri ved- froll this order and 
cth6r inforlla tion such as that in .MeT. Entries in .ll&ST for 
standard file modules Must centain a copy coun t of 1. Other copy 
counts are establ-ished during the initial dialogue. The forllat of 
.HAST is as follows: . 

4 
5 

6 
7 
8 
9 

10 

~.2!lant§ 
r10d ule namo! 
Module characteristics:-
Bit 0 = 1 if module is handler 
Bit 1 :: 1 if Dlcdule is dri ver 
Bit 2 = 1 if module is varying RJE module_ 
Bit 3 = 1 if module is RJE module 
Bit 4 = 1 if module is ASCI~ file .odul, 
Por handlers: -
Bit 15 = 1 if module has prime entry point 
Bit 14 = 1 if module has I/O complete entry point 
Bit 13 = 1 if .odul~~as initialization entry point 
Bit 12 :: 1 if .oduls r:a pre $l3n ts allocatable resource 
For dri ver 3 : 
Bits 15-14 are EQT characteristics 
Humber of ccpies to load 
D esigna tor ta me (if handler) 
Dri ver numb4r in bits 7: 0 and nU'mber 
of assoc~atEd select codes in bits 15:8 
(if driver) 
DBL exit address 
ENT exit address 
END exit address 
!odule index number (for use as index to special 
processing toutines) 
For handlers, this word contains the logical unit 
number associated vith same. If multiple COpi9S 
of the .od~le are loaded, this will be the first 
of the assigned unit numbers. For drivers, the 
basic select code of the module is contained 
here. For drivers whioh are loaded .ultipl~ 
times for use as ASCII files, this word contains 
the address of the first .MASP entry which 
corresponds. For several basic lIodules, this 
wor-d initially contains the Dumber of associated 
select cod;)s. 

Iha order of entries in .NAKT is as follows: all drivers, all 
- handlers, all ether modules. The drivers and handlers sections 

.# 
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ar~ in relative logical unit number order both for IOC and TSB 
logical unit nUMbers. A negative one value delimits,. the table. 

f:!.!!~2 ltas e fA~ 

One memory page of IO~C is reseved for use as a pseudo base 
~age. ' On this page is contructed the base page whicb is 
=v~ntually loaded into the Iep. 50ae locations are asseabled into 
this page which are assuaed by the lOP program. These are: 

c 
w 

6 
7 

Content 
JiP~:I for system start 
HLT 5 fer memory failure 
CLC 6 for DMA channel 6 
eLC 7 for DKl channel 7 

Location 3 is later filled ty lope with the last (hopefully only) 
transfer address encountered in the processed' binatys. Location 4 
is configured by the 0.04 mQdule .odification a~pendages. 
Locations 10 through 77 ar~ initially zero to indicate that none 
of the select codes hav~ ,e't been allocated. They are set non­
zeto as they are allocated during the system dialogue processing. 

j!2gU! .!1lR lAll! , • r!" T .&.l. 

Each 5 word· entry in this table saves the name and beginning 
and ending addressEs of each mcdule loaded into the IOP: 

H.2l:~jn 
0-2 
3 

" 

£onte.n1 
e.odulE name 
~odulE starting address 
e.odule ending address 

the table is terminated by a word containing a -1 value. 

Each 5 word ~ntry in this list contains the name of an lOP 
program entry point plus its entry point address and base paga 
link· address. This list is kept in a reverse order froa hiq:tl 
memory down var d: 

~2IlljU!t.§ 

1 st w crd of naae 
2nd werd of name 
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2 
1 
o 

Jrd verd of name 
address of entry point 
address of base page link 

In addition, 'a count of all such entries is kept in variable LST~ 
The LSTP routine described bElow, will establish five indirect 
pointers to' a given entry with LST1 addressing vord 4, LST2 
addressing word 3, etc. ' 

~J!~li2J1U f! e~ .£i!i cC\ t i qn'.§ 

~!ls12.!l 1 - ~.§S.!l! ~.2!l!ig.\!.£A112.n. Q.~ls.gS! 

Before discussing the actual dialogue process, several 
subroutines will be 6utlin~d. All are used by section 1. The 
READ routine is used as a central console read subroutine. In 
addi tion to requesting a console read via the MCP console driver', 
a line feed is output to acknowledge the input. Also, the first 
input character is tested fQI centrol-G tBELL). The occurrance of 
this code is the operatorfs abort signal. READ then issues an 
abort message and terminates lope. No~mally, however, BEAD simply 
returns to the caller. 

The LD8YT subroutin~ extracts character. from the console 
input buffer and inserts thea into the A r~gister. The high order 
8 bits of A are not disturbed. LDBYT advances ~he tuffer pointer 
as charact~rs are extracted. If a carriage retarn is detec~ed, a 
space character is returned and a "+0" return is made. Normally, 
return is to "+1". 

A YESNO subroutine processes res~ons~s intended to be yes or 
no. The caller provides th~ address of the question which YESNO 
~utputs. Next, the response is read and the first character is 
input. A NO response ("N" or null input) causes a "+0" return. A 
yes response . (ttyft) . causas a "+1" return. Any othel: response 
causes the question to be as~ed again. 

seREA is a selEct cod-a input and analysis subroutine. Input 
is a value in A which represEnts tha number of total salect codes 
associated with the basic select coda to be input. The E register 
inputs the address of a message part which describes the desired 
select c01e. seREA first outputs the s91ect,code question. Then 
th~ OCTIN routine (see b~low) analyzes the input. Any error 
results in an appropriate diagnostic and reasking of the question. 
Correct octal input is validated as a legal select code. If 
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valid, the 'given code plus all associated codes are checked for 
pr~vious specification. This prevents overlap. As SeRJ!:A 
allocates the select codes, it marks their allocation, in 
corresponding locati~ns on pseudo base page. Before returning, 
the select code is checked against, • l!SCl! (aaxilJua select code]" 
and .!SCl! is UFdatEd if necessary. 

DECIH and OCTIN process numeric input and return an internal 
binary value plus an indication of the terminator of the nuaer:Lc 
string. Both use a ccmmen routine but set up a different 
conversion radix. 

"i51.2~Ul! .2I~!.§ill.SJ 

IOPCM is the entry point which receives contr.ol fro. ftCP (v=La 
the IOPC entry point)~ lope is identified to the operator, and 
the optional reload question is asked. A yes ansver leads to the 
re load routine desct'ibed in appendix B. Nor.ally, a series c)f 
configuration questions is asked. Processing of these is as 
follows. Note that.in aany cases, the outcoae of the processing 
is to set • "CT. values. other important details include the 
setting of copy counts and na.es in the aodule loading table. 
these settings vill determine the eventual module selection. 

DATE? 

Any input, except null input, is accepted and aoved to the header 
message which is part of the ouput of section 3 processing. 

r1ErtORY SIZE? 

Decimal input is accepted and compared to a list of valid 
specifications. The correspcnding actual high memory add~ess 1s 
established in ."EMS. 

NUf'2BER or PORTS? 

tha decimal nu.ber of ports is input and validated. De~eDdiDq on 
th9 specificaticn, the requited version of the aultiplezer driver' 
is selected (1 or B). This is done by setting the aI=propria'te 
name ·in the module loading table. Also, the associated nuaber lof 
select codes is set at either 3 or 6. 

BUFFER SIZE OPTION? 

A no answer to this' question results in no further processing, a'Dd 
the .PI.CT. default TTY buffer sizes are used. l yes answer allows 
input of alternate siz9s. Any of the three formats of buffer size 
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specification are input and analyzed repetitively until an 'END' 
is input. Each specification is validated, and a range of ports 
is found (may be one port). The given size is then set in the 
corresponding slcts of the .MCT. tabl~ts .MPBS entries. 

IXX SELECT CODE? 

SCREA' is used to input" each of the select codes for the time base 
generator, interconnect kit arid ·multiplexer. The module loading 
table for the asscciated drivers initially contains the number of 
associated select codes (at cffset .NAUN). This value is input to 
SCR!A and is then cverlaid by the select coda returned from SCREA. 

2741 TYPE TERMIN~LS? 

A yes answer causes ~he ClPY count to ba set to one in the modula 
loading table entry for th~ 2741 module. At least one 2741 code 
must then be selected ~lso. These questions are asked and the 
code module copy counts ar~ also set as required. 

INCLUDE RJE PUNCTICN? 

A no response causes this section to be skipped. A yes response 
leades to two other questions asking which version of RJE is to bg 
included. Next a scan of the modul~ loading table occurs. All 

'RJE related modules receive a copy count of one. In addition, 
those which are variant CISM vs. CDC) have the module names 
modified to raflect the apprcptiateOrequirad version •. then the 
seREA routine is invoked to cbtain the syrichronous modem interface 
~elect code. For the IBM v~rsion only, the number of each type of 
host function is input. these values ar~ stored in resp~ctive 
.~CT. cells (.l!HBD, .MHLD, and .MHPD) and in respectivE .ACT." 
cells for specification of the "maximum number of JT, JL and JP 
ASCII file types. Finally, the copy counts for HR, HI, and HP 
modules are set sinca thasE may be loaded in multiple. Next ths 
ASCII files question is skip~ed since RJE requires ASCII files. 

NON-SHAREABLE DEVICES? 

For th9 y~s answer to this qu~stion, all processing is controlled 
by the .ACT. table. Por eac1: .ACT. entry, th.9 follollinq is . done: 

,. If no RJE compo~ent is to ba included and the fil~ type 
is RJE related, then the .ACT. 9ntry is skipped • 

. 2. If only one possible quantity of the file type can be 
specified, then the quantity question is skipped. 
Otherwise it is asked. 
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· 3. The· specified numbe~ is checked against maxi,mum and 
minimum. If acceptable, the mod1l1e loading table 
entries which a~e related receive appropriate copy 
counts. The total Dumber of ASCII files is updated . 
(. l!APH) • 

4. For each file .of the type r9quested, the fcllcvinq is 
done: 

a. A .KASP ~ntry is started with the correct device 
des igna tor. 

b. Device chatacteristics from the .ACT. entry are 
moved to the .!ASP entry. (This includEs select 
code for SP devices.) 

c.. Por real lOP devices, the select code is input 
and added to the .aASP entry. 

d. If a subty~e is indicated by the .ACT. entry, ;it 
is obtained and merged into the .ftASP entry. 

e. Finally, the' record size is input and added '1:.0 
the entry. 

At the end of this. processing, ccmmon ASCII file modules are set 
with appropriate copy COUDts (unless ·only SP devices are 
requested) • An important fact about the above processing is thilt 
it results in the generation of .BASF entries in an crdet opposite 
that required for the IOP device table (.DVTS). This vas only 
done as a matter of convenience bere.However, it forces tack to 
fron~ processing of the tablE during later sections. 

XX DEFAULT DEVICE ASSIGNftENT? 

This question is processed only if RJE is included. First, 
validity checks of the nuaber of ASCII files to the number of host 
functions is done. This is tc insure tha t not more .host functions 
3xist than devices "to be potentially associated ~ith the_. Next, 
thg question is aSke'd fot each defined host functio!). Tile 
response is validated as a legal file type for association vi1~h 
th~ type of host function. If valid, a designator is contructed 
and stored in the a~propriate .!HRO, ."HLD., or .!~PO entry. 
These are later used to construct the lOP .OAT table. 

MAGNEtIC TAPE COPY? 

The correct lOP copy option is set in .KOPT. 

S~veral .final activities ate new perfo~med by section 1. 
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.. 

1. 

2. 

3. 

4. 

5. 

6. 
7. 
8 • 
9. 

. . 
~~.2..Y~.iU§, 

The select coj~ for D.61 is copied to associated 
driv9rs D.62 and D.63. 
For all unspecified select codes from 10 u~ to the 
maximum lOP sdlect code, a HLT instruction is 
configured 'into the corr~sponding pseudo base page 
select code loc'at ion. 
The· total number of. modules to be loaded is calculated 
and saved. . 
Logical unit; numbers are calculated and inserted into 
module loadir.q tatle entries. This is done c~ly for 
function handlers which are to be loaded and which have 
I/O complete. entry points. 
The first available base page location (.eSC!+1) is 
set. 
The standard modules file is select~d via the MCP. 
The starting of the lOP loader is requested. 
The IOP is loaddd with zeros. 
Section 2 is entaIed. 

Several subroutines weich are a major part of section 2 
processing are d~scribed first. NOt9 that some of these routines 
(e. 9. D IAG)ar E USEd by sect i<:ns 1 and 3. 

LINK is a routine used to allocate base page indirection 
pointers (link words). ThesE link words are required for tha 
r~solution of eff-page references of locations by memory reference 
instructions and DEFs not on the same page. LINK accepts input in 
reqistar A. If A is zero, then a new bas~ page link is forced to 
be allocated. !f A is non-zero, a scan of existing links is made 
to see if one already exists. In any case, register B is used to 
return ~he address of the required base page link. LINK aaintains 
its base page image on the fseudo base page but returned register 
B values are actual base pagE addresses. An overflow of base page 
re sul ts in an tlbort. 

LSTI and LSTP are rcutines used to access the ~ntry point 
list. LSTI prepares LSTP for a scan of the list by s~tting a 
controlling count and an initial sat of pointers. FivE pointers 
are used to allow indirect referenc~s to' a given list entry. 
Thase pointers are adjusted by LSTP. LSTP returns "+0" when the 
list is exhausted. Normal return is at "+1". 
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S~veral terminal error exits are defined for com.on error 
~ypes. All have entry points of the form LERx. All produce an 
appropriate message~ and the~ abort. ftost add special inforaation 
'to thE message to, te' output. 

DIAG is a general console output routine. An inline DEP to 
tha messag~ is the only required input. If the DEl is indirect, 
this implies that lOPC is to be terminated and is not really an 
indirect DEl. In this case, DlAG returns to the !CP after 
~rop6rly repositioning th~ .aster tape. "essaqes are preceded by 
a positive count of the number of vords in the message. 

PACK, PUNCH, PPPP, and CKSS are routines used to prepare 
~bsolute load records for transmission to the lOP protected loader 
(sae IOPLD). PACK adds a verd to the absolute record and updates 
th-= checksum •. PUNCH completes the checksum using CKSS and then 
calls IOPLD to load thg record. PPPP is then caLled to reset 
pointers for new PACK calls. 

IOPLD accepts input in register B indicating that a'record is 
~o be loaded into the IOP (B=O) or that the IOP protected loader 
is to be forced to stop (B=-1).' A 'timout technique is used to 
insure that the lOP loader is running. Failure to receive a 
response from the lOP prior tc the ti.aout will result in an lope 
abort (unless 8=-1 input raqoested this action). Normally, each e 
hit byte of A' is output to the rop via the interconnect kit (blts 
15:8 first). 

~~£!ign l 2~~li~~ 

section 2 processing is essentia.lly that of a relocati,ng 
leader'like the one used in les or MTS syste.s. However, there 
ar·? additional functions. The overall fl01l of section 2 is: 

1. Load modules from the standard m~dules file. 
2. position to the optional modules file. select aDd load 

required optional .odules (there are always soae). 
3. Construct 1012 systell tables, control blocks, etc. 

(. D AT, • DV T B, • C a Po., Q IT' s , et. al.) 
4. Create a magnetic tape copy of the' lOP program .1£ 

required. ' 

Sev~ral important extensions to th9 normal type of processing 
performed by a relocating loader are a standard part of steps 1 
and 2 above: 

1. The modul~ 
be loade~. 

loading table is used to select .odules to 
Unneeded modules are discarded. 
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2. ~odules which are to be replicated are copied to an 
Iope in-core buffEr and repetitively processEd froll 
th'at area. This is to prevent the need for ma·ster" tape 
rereading and to allow singular application of patches 
by the "CPa " 

3. Select cod"as and IOC logical unit numbers are aerqed 
into the relocated modules. " 

4. optionally,Dlodcle modification appendages can b.e 
invoked to perform sp~cial p~ocessing of the relocated 
image of a mcdule being loaded. Also, special 
processing at the end of module loading can be done. 
These appendages are indicated in the modula loading 
table entries. Three are defined as follows: 

~!I !xl! -For aach module entry point (except .SCxx or 
.LUxx), an exit is made. Registers are set as follows: 

A = address of ENT entry as it appears in the ENT 
record 

B = base address of the module being loaded 

The exit routine is exp~cted to return as follows: " 

+0 - normal return, retain the entry pcint 

+1 - optional r&tu~n, discard th~ entry pcint 

n~~ ill! Following the relocation of each modulg 
location, the exit is made. This is dona prior to 
loading the location into the IOP. ReqisteIs are set 
as tollows: 

A = relocatEd value of location 

B = location address 

On return, B is cf no consaquence. However, A is used 
as rgturned. Thus, the exi~ may modify the value to ba 
loadfd. Th~re arc no optional returns. 

END ~xj1 - Aft~r relocation and loading of the modul~, 
this exit is taken. No regist~r values are provided to 
the exit, and no optional r~turns may b~ made. Th~ 
exit has access tc FiAM and an indication of the 'next 
available locat.icn and may use tho ENT exit to define 
needed addresses within the loaded module. FiA~ can be 
modified up or down by this exit as required •. '. 
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B~lg£~ling l2A~I 

Processing of both the standard and optional aodule files is 
sequential. Routine LDBIN reads through the current file and 
performs minor validity checks on each record read. Each record 
is a singl-e relocatable bina Iy record a.s produced by an asseable:r:. 
NA!, ENT, EXT, DSL, and END records are accepted. Further, it is 
assumed tha tall E NT and EXT records precede any OBL Iecord;s. 
(Note that LORIN can ,be forced to rea.d frcm an in-cora copy buffer 
for modules vhich are repetitively loaded). 

LDRIN invokes the NA! record processor in all cases. This is 
to allow for the selection decision. other record type processol~s 
ara also invoked unless the HAM selection process dictates thnt 
the module is to be skipped. 'Ihe PLFLG variable (progra. loading 
flag) is controlled by the HAM processor. 

LDRIN includes E~D record processing. At END process~ng. any 
transf9r address is set as the lOP program start address on pseudo 
base page. Note that only one such transfer address is assuaecl. 
N~xt, the entry point list is scanhed, ~nd the sixth byte of all 
names is set to zero. Criginally this is an external ordinnl 
which is used in each binary module to associate the' "nth" ElCT 
definition w~th any given external reference in a memory ref9rence 
instruction or DEP. Next, t be end appendage for the .odule ls 
invoked. Folloving this, the module map tab19 is updated for the 
~nd address of the· module. The total module count is th~D 
adjusted. If more modules are to be loaded, LDRIN continues. 
Otherwise, con trol is passe a to section 2 table constructic)n 
processing. 

LORIN vill ~osition to the optional modules file for further 
module selection at the end cf the standard' modules file • 

.HAll ~~~~§.§.i.ng 

The main purpose of N AM process inq is to lIIake a lcad/nofoa.d 
~eci~ion about the current mcdule. Note that all module selection 
is ,based on HAM ~ecords. other actions include recording the 
module in the modulellap tab le ~ defining the module 'relocatic'n 
base, and copying the module to an in-core buffer if a repetiti1'e 
load. 

NAltR first tests for an in-progress repetitive lead. If a 
previously select~d module is. to .be loaded more than cnce, the 
copy count is reduced. ihen it reaches zero, the binary is 
finally discarded. otherwise, the un~t nusber if ~nJ is 
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e~tablished (see below). !hen the in-core copy is medified to 
give it the appearance of a new module: 

1. ·The third or fifth character of the module name is 
incremented (third if a han~lar and fifth if a driver). 
For example,. eRa tecomes CR1 and 0.110 becomes 0.111. 

2. All ENT entries having nam~s of the form XXdII 
(handlers) or XXXXd (drivers), whar~ "d" is a digit, 
haVE the d incremented. prcc~ssing continues at l~bel 
NM 3. 

For new occurrances cf modules, the module medification 
appendages are set to a dummy exit. Then the module loading tabla 
is scanned for the nam9 in question. If not found but the 
standard modules file is curIent, the module is force loaded. 
This will allow the inclusion of sp9c~al routines such· as line 
printer core dumps. If no.t: fc:und .:1nl1 the optiol)al modules file is 
current, the module is skipped. If the module is located, the 
following is dcne: 

1. 
2. 

3. 

If the copy coun~ is zero, tha module is skip~ed. 
If only one copy is need~d, the module unit number is 
set as are its a~pendages. ~rocessing continues at 
liM3. 
If multiple copies are required, the modula·is copied 
to an in-core buffer. Then the module unit number and 
appendages are set. 

At the NM3 label, module leading is set. The module name is 
copied to the module map table. Pcint~rs to the table entry for 
recording module size are set. the program relocation base is set 
and possibl~ memory overflow is checked. Contrel returns to 
LDR IN. 

Two routines in the HAM procassor are 
usad to establish the existerce cf any select 
number which might be associated with the 
This is used by the OBL proc~ssor for 
instructions and paramet.ers. 

of concern. NftBUN is 
code or logical unit 
module to be loaded. 
merging into I/O 

CORED' is used to pecfcrm in-core re~ds in place of calls to 
the magnatic tape driv~r. This is don~ for r~plicated mcdules. 

:3liI .e~$2~~~i.ng 

All ENT names are fir.:3t testF.-d £0::- the forms. Scxx or .LUxx. 
Th~se ~ntry points define locations in a module to which the 
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moJule's unit Dumber (select code or IOC logical unit number) .us~ 
be added. The occurance of such an ENT is discarded frca further 
proc~ssing after calculatitg the address of the location in 
quastion. These addresses a~e counted and added to a special list 
used by the DBL processor. 

Normal ENT p~ocessing is as follows. The ENT e%it is taken, 
~nj on return, the entry point may be discarded. If kept, the 
pr=vious occurrance of the name in the entry point list is 
checked. If not found, the entry poin~ is added to the list. No 
base page link is generated at this time since no extern,al 
references to it are yet indicated. Thus, the entry point list 
entry word 5 is set to zero. 

If the name is found aId the entry point address (vord 4) is 
nen-zero, then the entry point cccurred previously. This is a 
duplicate erroneous entry ~oint and IOPC is aborted. otherwise, 
some previous refere,nce to the entry point has occurred. In this 
caS9, word q in the entry ~oint list is completed vith the entry 
point address. The ass~ciatEd base page link also receives the 
~ntry pcint address. 

The EXT name is first locked up in the entry point list. If 
not presen1:, it is added to the list. The proper external ordina,l 
is set. Also, a base page link is defined. This link vill be 
us~~ to resolve references tc the external name with indirect 
references via base page. 

An external ordinal is a non-zero value assigned to each 
external symbol defined by an EIT statement. This definition is 
done by an assembler. the assembler then uses this value when 
assembling memory reference instructions and DEls which reference 
the ~xternal. That is, aseellbled with the instruction or DEP :ls 
an indicati~n that. the ref~rence is external plus the associated 
external ordinal. 

If the EJT name already exists in the entry point list, only 
the external ordinal is changed in the entry. 

~l!1£ R .. ~~!!in..g 

Words to be relocated cccur in 5-word groups in OBI records. 
rhese groups are preceded by a vord containing 53-bit indicators. 
Each defines the type of telocation to be perfor.ed on the 
rgspective subsequent 5 values: 
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l11gi£al~ 
o 
1 
2 
3 
4 
5 

lIR~ 2! £~lggali2~ 
Absol ute val ue 
Progr~m relocatable 
Base page relocatable (unsupp.orted) 
Common relocatabl e (un'supported) 
External ref9rence 
Memory reference instruction: 
Ihis is a two word entry. 
Word 1 contains the op code 
~lus an indicator of the type 
of reference --

'0 - program relocatable 
1 - bast09 page relocatable (unsupported) 
2 - common relocatable (unsupported) 

Wcrd 2 contains the 15 bit address. 
of the referenced location. 

th3 OBL processor loops cn th~sa 5-word groups and ~erforms 
relocation as noted below. ihen the relocated value is ready, a 
scan of the unit. merging table is done to see if the word requires 
addition of a select code or logical unit number. Next the DBL 
~xit is taken. Pinally" the .PACK routine is called to add the 
value to the absolute record. PUNCH is called whenever the 
absolute record is filled. 

For type 0 and type 1 relocation, the value in the ISI record 
is simply added to zero or t.he module relocation base 
respectively. 

For external ref~rences, the entry point list ·is scanned for 
th~ corresponding external ordinal. When found, the base page 
link address is merged into the word and the indir~ct referenc9 
bi t is set. 

For memory referenca instructions, th~ address of the 
referenced location is gen~rated. An on-page refer~nces causes 
merging of th-a page offs'3t bits into tha instruction. For off­
.page refer&nces, a base page link is generated. It receives th9 
~ddress 'of the refer~nc~~ location and an indirect bit if the 
instruction is an indirect referenc~. Th. instruction in this 
case is made to indirectly reference th9 allocat.ed basa page link. 

A.E.E!ll,gs.9's§ 

Sp~cific module modification appendages are outlined b9lc~. 
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0.61 Th~ ENT exit is used to locate vords which the DSL exit 
will set (RJE indicator, DMA linkage vords, and memory si%8). The 
END exit is used to return storage frnm unused LUT tables. 

0.63 The END exit is used to construct the ASCII file unit 
control tables. 

C.51 - Th~ END exit is used ,to release unused TTY tablas. 

All r~plicated handler aodules- The ENT exit locates a vord which 
tha DBL exit fills with the relativ~ copy number of tbe loaded 
module. 

0.04 Th~ pover fail interrupt linkpage is set on pseudo bi!lSe 
page. The END exit then constructs the pover recovery appendi!lge 
list and count. It is assumed that 0.04 is loaded after il11 
dri verse 

MUXH - The END exit deletes unused tables. 

IeKH - Unused unit tables are deleted. Then the TTY tuffers elre 
allocated, constructed and leadEd. 

,ASPH 'The lNT exit locates the file characteristics list. 'fhe 
CBL exi t sa ves a copy of these. The END exit overlays ~~he 
ch~rac~eristics list with constructed file tables 

IOC - Tha DMAC2 variable is set to permanently allocate channel 7 
to 0.61. 

MN Int~rconnect kit logical unit number is merged to IOC 
parameter lists in the ailocate aanager. 

IAR1! ssn!S£~1i2n 
"any lOP tables and contrel blocks are built as follows: 

.a.~.QJl.s.' .2l1!, W l2.l2I 

A pass is .ade on the handler entries of the module loading 
table. Durinq this pass, thE ccmmutator is co'nstructed and loa,Cled 
directly into the lOP. ~Tha IODt and OIT's are built in SP storage 
for later loading into the Iep. ' 

The .COR. entry point is defined. An indirect JSB to IOC is 
built for use in building ~he .CO!!. CBa calls. An indirect ,J!tP 
to the C"PLT routin~ is built, also for use in building eRQ calls. 
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Th~ seven entries of IOOT which handl~ arron~ous references to 
units 0 through 6 are built. 

For each handler entry in the module loading table 
corresponding to a loaded module this is done:· 

1. The first 3 characters of the module name are saved for 
use in constructing handl3r gnt:y pbint names. 

2. If the handler has a prime en'try, a ccmmutator gate and 
JSB to the entry point ar~ contructed. the gate 
address is saved for use in building the QIT. 

3. If the handler has an I/O complete entry ~oint, the 
IOD! co~y is updated. 

4. A QIT is construct~d. 
5. steps 2 through 4 are repeatad for replicated modules. 
6. A .COM. CRQ call is built if the handler ccntains an 

I/O complete entry ~cint. 

Finally a catch-all eRa call is add~d to the' .COM. as veIl as a 
'final JMP to • COM. 

Th~ lOOT is ccmpleted ard'is transferre1 to the IOP. 

N~xt, tha QIT's are ttanferred to the IOP. Sev~ral special 
DEFs are also contructed as fellows: 

QITAD 
QITND 
QITNR 
QITMX 
QITAF 

DEpt 
DEF 
DEl 
ASS 
DEF 

o 

first QIT 
QI!NO (follows QITs) 
first allocatable QIT 
max TS8 unit numb~r 
ASCII files handl~r QIT 

Addresses of each of tte three SPRTs is saved as each is set 
to zeros and loadEd into the lOP. 

Buff~r subpools 1 and 2 are construct~d. AddreSS9S of the 
first and last buffers in aach pool are saved for inclusjcn in the 
SCOLs. Tha numbEr of conttcl buffars constructsd is either fiv9 
or 1/2 the number of TSB Forts, whichever is greater~ Pive 
console buffers are always htilt • 

. Ea:ch SCOL is built using addr4?sses saved from building the 
BPR!s and subpools. 



Finally, . the buffer manager's PULPT list is overlayed with 
the three SCOL addresses. 

.t..I2!l~ 

The ~DVTB entry point is defined and loaded with a DEF *+,. 
The negative number of ports is loaded followed by the negative 
number of ASCII files. Finally, the .MASP entries are processed 
in reverse order tc yield aach 5-vord .DVTB entry. 

,DAT 

The uDAT en~ry point iE defined and loaded with a DEP *+1. 
then the ."HRD, .!HLD, and .!HPD lists are used to construct the 
.DAT entriGs. Tvo -1 valuas are added to terminate the .DAT • 

. A scan of the driver entries in the aodule loading table is 
done. Por each loaded drivet, the following is done: . 

1. rhe driver nuabet is converted to ASCII character fora 
for use in na me lcokup. 

2. The nu.ber of related select codes is sayed as are the 
driver characteristics (used to build EQT vord one). 

3. The related select code is derived and saved. 
4. The number of ECTs is inereaented. ThE EOT is 

constructed in SP stcrage using saved information. 
5. Por each related select code, an interrupt vEctor value 

is Established. It is assumed that I.II is the first 
interrupt entry point and that J.XX, K.~I, etc. are 
related to susequent select codes. If a given entry 
point is not defineQ, a halt is installed in the 
interrupt, vector. Note· that the related undefined 
entry point is skipped. These vectors are built on the 
pseudo base page as at;'e the related interrupt linkages. 

!h9 XEQT entry point in IOC is nov overlaid with the 1st address 
for the EQTs. This address is alse saved for section 3 report 
generation use. Fin.lly the lQTs are loaded into the lOP. 
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The memory table is overlaid with a copy of the memory 
allocation table and addres$ cf the cold dump analyzer list. 

~lg Q.~ l.na!Ia~ ~1 

A . list of addresses and other parameters is generated and 
loaded int~ the rop. Th~ address of this list is moved to 
location 3 of the IOP by the IOP software at system start. 
Undefined addresses result it zero valu~s. The content of this 
list is: 

!2~g £~ten!~ 

0 DEF .DAT 
1 DEF .DiTS 
2 DEP QITAD (address of QITs) 
3 DEP PULPT (a.ddress of SCOL list) 

" DEF QTOP (address of 0.43 TOE chain bead) 
5 DEF LtlT 51 (addre ss of D. 51 unit tabl as) 
6 DEF LUT61 (addrsss of D.61 unit tables) 
7 DEF UCTOO (·address of 0.63 unit tables) 
8 DEP SIBlK (address of ICKH uni t tabl es) 
9 DEF SIBAF (address of ASFH unit tables) 
10 DEF D.61S (address of 0.61 trace pointer) 
11 DEl TTPTR (address of MN trace pointer) 
12 DEP eRQ (addrl?ss of • IOC. eRO head) 
13 DEP QHEAD (address of .. IOC. free storage) 
14 DEF STST (addr€-ss of SYNxx tables) 
15 OEF PNTR (addrf.-ss of MEMFY free list) 
16 DEF EQTs (addrEss of EOT tables) 
17 Copy of • riO PT 
18 A ddress of 1st buff9r in pool 1 
19 Address of last buffer in pool 1 
20 Address of 1st buff~r in pool 2 
21 Address of last buffer in pool 2 

~'§!l .Es.9!! !.9.a~1:11g 

After aLl table construction, the pseudo base pagE is loaded 
into actual IOP base page. If any required modul~s were not 
loaded, a warning message is issued. 



Ia~ ~.QR.I . 

If no tape copy is request~d, section 3 is entered. Por a aaster 
tape copy, the presence of a write. ring is insured. Then the 
master tape is positioned to the last file of the tape which has 
file ID 65000. This is the eptional copy file. 

For a separate tape, the .aster tape is unloaded. The 
oparator is asked to mount the separate tape. When this is done, 
th~ presence of a write ricg is insured. Next, a loader program 
is written to the tape followed by a file mark. (See A1?pendix A 
fo= a descriptien of the leader program). 

The operator is asked to start t"he lOP at location 2002. 
This causes a J!P to an unloeder program which is'part of the lOP 
D.61 driver. The unloadet transfers all of the lOP core i.age 
back to the SP. This data is foraetted back into absolute records 
and written to the t~pa. Finally, the' report generator is 
entered. 

aect!~_1 - ~,~ Gene£lto~ 

The report produced ty Iope is described belove Pirst a 
summary of the sources of the data for this report is given. 

ILQ 11ll.5!g~ .!i!l - the pseudo base page select code vectors are 
scann~d in order. For each ene, a line of "output is. produced 
(potentially 3 for the interconnect ·kit, a special case). The 
linkage is shown, and if the select code can be related to an EQT, 
the EQT information is added." 

~a~~ R~~ l!n!§, m~!2~ tOUDS! the memory allocation table 
provides the data for this otit~ut. Also, an estimate of ne~ded 
fr~e storage is made, and a ~arning is issued if: 

Available storage S100+100*R+(HR+HL+HP) +100*A 

where R=O if no RJE 
1 if BJE 

Hx=repective host functions 
A=~umber of ascii files 

It must be pointed out th"t this estillat.e is !ill ~ rough. I~ 
~ttempts t~ reflect the need for RJE buffers by one-halt cf all 
host func~.ion s ccncurrent 1 y and all ASCII files concurrently. 
However, the formula assumes a 400 byte communications buffer 
which may b~ incorr~ct fer some IBM systems and is certainly 
incorrect for CDC host systaas. 
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!~£!l !il§~ - a summary of the .MASF entri~s is produc~d 

A2!! ~Y~iQ~ ~~i~n~~!~ - the .MHRD, .MHLO, and .KHPO tables are 
sumaarized 

!2gyl~ !~2 - The contents of the module map table is listed 

~1..I §l!!U,£.I The in-core c'opyof the QITs previously built is 
used to calculate CIT addr~ssEs and designators. 

,g1l1'&:I ·.E.21ni l1:11 The' entry poi nt list. is sorted and then 
prin ted • 

.B~.e21~ QYll1~ 

The report produced I:y lOPe. supposedly contains sufficient 
information to assist the ~nalyst in resolving program problems. 
It also gives certain information of value to the user. This 
would be information about tte siz~ of a given configuration as 
well as available and/or unused memoty space. Such inforaation 
can be valuable in making decisions about system performance as 
veIl as upgrades which may te ccn5idere~. The report is outlined 
bela w. . 

I/O PROCESSOR MEMORY MAP DATE=8/6/75 

This line of the report is the first lin~ output. It identifies 
the map and also identifies the particular configuration with the 
information supplied by th~ oFerator to ~he DATE? question of tb9 
ini~ial dialogue sequenca. It is not nacessary that that 
information be restricted tc a date. In fact, some other 
id~n~ification of the systam type might be advisable. 

I/O LINKAGE 
s. C. CR IVER I. L. I. E. U. ~. EO'! 
ABC D g F 

Th~ I/O linkage list gives a ccmple~e summary of the relationship 
of select codes to int~rrupt er.try points, • IOC. logical unit 
numb~rs, and equipment ~ables (EQTs). Each line of the report 
corresponds to a given sel~ct code, and th~ select codas are all 
t~ported from 10 through the maximum salact codg used (.MSCK). 
Not all of the A, a, c, etc. values will appear in each line. 
This is true in thosp. si~uations wh~r~ multipla select cedes argo 
associated with a given EQT. !he cont~nts of each line are as 
follows: 

A Sel ect co de 
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B Nam~ of driver (sase as driver's initiator section 
antry point nama). This field of the report any 
con tain blanks if the select code is one cf sever2Ll 
associated with a giveD driver. Th~ field may also 
contain the word "HLT" if there is no interruFt entry 
point associated 'ith the select code. In this case, 
the actual locaticn vill contain a HLT instruction with 
a halt value corres1=cnding to the 'select ,code. 

C Base page address which is object ~f indirect JSB 
located in select cede vector. The 'content of, this 
base page location is the address of the associated 
interrupt entry point. These locaticns are 
collectively referred to as interrupt linkages. 

D Interrupt entry point (same as entry point name of 
driver's continuatcr section). 

E . • IOC. logical unit nUllber. 
F Address of EQT 'associated witb this select COdE. This 

value and the E value vill appear only for the first 
select code (baSE select code) associated vith a giVEtD 
EQT. Note that fer multiple select code devices, the 
lOP program currently assumes that the select codes are 
contiguous. 

Th~ select code associated with the interconnect kit is a special 
cas~ any may result in one, tvo, or three lines in this report. 
This is becaus~ in additicn to the basic D.61 driver, tvo other 
driv~rs may also be loaded i~tc the system (D.62 and D.63). 

EASE PAGE LINKS - X··y 

Her~ are reported the first and last base page addreSSES used as 
indirect linkages. All othel: base page locations fro. Y+1 to 171'7 
are available. 

AVAILABLE MEMORY - X-Y 

Unused memory from locaticn X to lccation Y is reported. Note 
~hat this area of memory and'any unused base page are the free 
ar~as available for dynamic tuffer allocatio,n. 

AsetI PILES 
L.U. DESIGNATOR SELECT CODE SECORD SIZE 
ABC D 

This report appears only if at least one ASC!! file is defined 
into the system. Each line cf the rSFort describes one ASCII file 
as follows: 
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A Logical unit number cf the ASCII file as used by BASIC 

B 

c 

D 

HOST 
FUNCTION 

A 

programs. 
ASCII file device designator and possible device 
subtype indicator. Subtypes appear only for those 
devices which ccme ,in several flavors such as line 
printers and card readers. 

i 

The salect coda of the, device is given if a~plicable. 
No select codes ale associated with RJE pseudo devices. 
Note that-the select code for MT and PH devices are SP 
select codes. 
Default- record size in words which will be allocated 
for use with th~ device. This value may be over-ridden 
by the BASIC progcalmer. 

DEPA OtT 
DEVICE 

B 

This report is not produced if no' RJE component is included in the 
system. The report. shows .. he default assignment of ASCII files to 
host functions which will bE mad~ in a freshly loaded system. In 
other words, this report r9flects the initial content of the .DAT 
table. 

MODULE MAP 

Each line of this report may con~ain up to three entries. Each 
entry describes th~ name nf a loaded module as veIl as its 
beginning and ending addresses. Note that if any module 
modification appendages adjust the image of the loaded module, the 
size may not correspond to th9 assembl~d modul~ size. One exaaple 
is the int~rconnect kit handler. For this module, the END exit 
discards unused tables and then constructs all TTY buffers. These 
mamory occupied by thes~ buffers will be reflacted in this report 
as a part of the interconnact kit handler. 

QIT SUf!MARY 

For each function handl~r in the lOP program, a QIT contrel block 
is constructed. T'his major centrol block is used to hold work in 
ths form of buffers for tha t:andler. In addition, various handler 
=ntry' points are noted in the QIT. Each QIT contains a name very 
much like the ASCII files device designators. In fact~ some names 
correspond directly, while ethers are unique (e.g. the one for the 
interconnect kit handlpr). This ~ raport gives the designator 
associated with aach OIT as well as the QIT address. 

7-29 



ENTRY PO~NT ~AP 

R~re are. listed all entry points in the system together with their 
~ntry point location values. If any entry points a~e discarded by 
ENT ~xits, these vill not ap~ear. Also, the .Scxx and .LOxx entry 
poin~s will net appear. The list is alphabetized. If an entry 
point is referenced but is lever defined, th9 report vill reflect 
this fact by using "---~-" rathE~ than an entry point lccation 
value. Certain of these unresclved referencas are acceptable. 1n 
~xample is the reference to the 2741 modules by 0.51. It is, in 
f.act, the caSE the 0.51 detects the presence of the 27q1 modules 
by observing the resolution cf the reference • 

. IV. Appandices 

Th~ following appendicee are attached to this document: 

Appendix A 
Appendix B 
Appendix C 
Appendix D 

Separate tape lOP leader description 
optional lOP reload procedure 
"aintainetce guidelines 
R~stricticns on relocatable .odules 
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When the optional copy of the configured IOP E~o9~am is 
~ranscrib~d'to a magnetic taEe different from the'mastar tape, a 
spgcial IOP loader program is also written to the tape. This 
loader program.is suitable fer loading by the HP2000 ACCESS 
bootstrap program which is distributed in paper tape form. When 
this loader program has been loaded, it is given control. by the 
bootstrap program and proceeds to load the configured lOP program 
into the IOP. The forma~ of a tap~ writt~n for this purpose by 
tope is as follows: 

r---...... .., .. - .. ---.-. -- .... -~-- ... --. .. -_ .... .... ' .. ·o._ ... ____ ~._, .... _ -_ ... --- - .... --- ... ~ .. -,.. 

I I I I I 
I Loader program I T.M. I Copy of lOP program I T.A_ I 
I I I I I 

'I. M. = Tap e Mar k 

Th~ lcad~r program reads tt.e seccnd file and transfers it to the 
lOP protected loader. This is similar to the lope optional reload 
process which reads the special mastar tape ~OP copy file and 
transfers it to the lap protEcted loader. 

The loadEr program is initially an assembled part of ropc 
itself. The memory page which it cccupies in lope is the same 
memory page which it will occupy when loaded hy the HP2000 ACCESS 
bootstrap. This is to say that when lope copies the loader to th~ 
first file of th~ separate tape, its absol~te reccrd images 
sp~cify this given memory page. Additional instructions are added 
to causa a JMP to th~ loader from location 4000 which is the 
assumed start address for all Frcgrams loaded by the boctstrap. 

Th4 internal flow of the loader program is as follows. Thu 
program contains thrAe small IIO drivers ~ach of which is non­
interruptable (SFS l~gic). ~he first of these drivers is a simple 
-consol~ output driver. This is used to output operator assistance 

messages. An interconnect kit driver is also included. This 
driver is used to output t~e absolute records read from the 
magnetic tapa.i.to the IOP protected load~r. This dtiver contains a 
timeout procedure which is us~d todet'3ct a non-operational IOP 
loader. The third driver is, of ccurse, the magnetic ta~e driver. 
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This driver em~loys D~A to read the copy of the lOP program from 
th~ magn6tic tape. 

The loader receives cont~ol f~om the bootstrap. The S 
registar is preset by the boctstrap vith the magnetic ta~e select 
co:~e. This select code is configured into all magnetic tape 1:/0 
instructions. Next, the operator is asked to start the lOP 
Frotected loader and to signal the completion of this action by 
pressing CR. (Actnally, any input is accepted.) A prograa loop is 
now en-cered in which tape records are read froll the second fila of 
t.h9 tapa and transferred tc the lOP. (Note that no taLpe 
posi tioninq is nec.essary, since the bootstrap prograa will ha. ve 
advanced to the second file by reading the first file which is the 
loader program.) The length of the records read froll the tape is 
used to determine the amount of data to be transferred to the lOP. 
If any tape errors occur, an error lIessage is issued, and t~he 
loader halts. No timeout by ~he interconnect kit driver should 
occur prior to the occura tce Qf the tape mark at the end of 1~he 
rop program copy file. If one does occur, an error .essage is 
issued, and the loader halts. At the end of the file, zeros are 
loaded int:) the lOP until a tille.out does occur. This vill instlre 
that the lOP protected loader will go to a normal halt. 

Messages and halt codes used by the loader progta. are as 
follows: 

START lOP PROTECTED LOADER. PRESS RETURN 
Ihis message is issued tc the operator to infor. hi, that the 
loader program is ready to proceed with loading. ~he operator 
should at this point insure that the lOP protected leader is 
running and then press CR to signal that the loader may contin11e. 

lOP IS NOT RESPONDING 
This message indicates that the lOP protected loader has stoPlped 
accepting data from the loader prematurely. This message is 
followed by a RLT 66. No recovery is possible short of restarting 
tha entire loading process f%om scratch. 

TAPEERRon 
Some ·tape error has occurred such as parity, tiaingi etc. The 
message is follovedby a HLT 22. No recovery is possible short of 
restarting the entire loadin~ Frocess fro. scratch. 
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!E.E~.n.Q.!~ ~ 

.2.eti2!!sl 1.~.f n.!~g .E;oc~~:f 

A y95 answer ·to the RELOAD? question of the initial lope 
dialoqu~ s3ction indi~ates ttat thp.optional lOP copy file is to 
be loaded intc the lOP. Such a copy can· be created by lope at. an 
earlier point in time for use in ,r~storing th~ IO~ prcgram for 
production us~. The flow cf control of the reload procass is 
outline belo v. 

A message is issued to the operator instructing him to start 
th~ lOP pro~ected loader. wten this is done, the operator signals 
tha co~pletion of the acticn by pressing CR. The reload program 
then I=ositions to the optional copy file on the master 'tap:e. This 
file has lO 65000. Next a loop is ~ntered in which records are 
read from the tape and transfar~ed to the rop. The magnetic tap9 
driver in the MCP and the irterconnect kit driver in lope (lOPLD) 
are used to accomplish these actions. Th~ records read frcm tape 
ar~ in the form of absolute binary records. Th= length values in 
th~se records Jictates the amount of. data to be transferred to the 
toP. Several error possibilities exist. If the IOP should fail 
to accept the data, an appro~riate message is issued, and centrol 
is returned to the MCP. If no lOP copy exists on th~ tape 
(indicated by imm~diat~ tape mark)~ an appropriate message is 
issued, and control is returned to th9 MCP. It is also assumed 
that: the magnetic tape driv9t in the MCP will 'take appropriate 
correctiv~ action for any ta~e ~rrors. Normal completicn of th9 
load proc~ss is indicated by fcrcing the IOP protected loader to 
go to a normal halt. This is don~ cy sending zeros to the IOP 
un~il it fails to raspond. centrol is then given to the ~CP. 
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!.El'~!!!UI £ 

!1S1!lUinence gyigeline,§ 

There are sOlie minor and/or obscure detai ls about IOPC and/or 
~h~ configured top systems which are of importance to .aintainence 
F.e-rso~ne~_. :As many of these details wbich can be reDlelbered nra 
out.line below: 

1~ 111 modules in the standa:rd modules f119 are loacied 
into the lOP by tepe. This is true even if the module 
cannot be located in .HA!T. only those .odules fro. 
the optional modules file will be loaded vhich are 
required. this can be a handy tool to force-load 
specialty programs such as stand alone a.aory du.ps, 
performance analysis tools, etc.-

2. A simple techniqoe to effect patches in confi9ured lOP 
programs exists. The use of unused base page for the 
location of patches is generally siaple. In crder to 
place patches on base page, simply patch the second 
word of the • ME!!. table to reserve as auch base pl!lqe 
as necessary. Thls...location defines the last vord of 
a vailable base ~age .for use in satisfyinq dyna aic 
buffering requests. If this location is modified prior 
to starting the system, the area vill neVEr be .ade 
available to any ether part of the srste •• 

3. Patches can be made in the configured prcqram prior to 
copying the IOP p~ogram to the magnetic tape. This is 
done p~ior to starting the lOP at location 2002 when 
directed to do so by IOPC. 

4. The cold dump analyzer list is outlined elsewhere in 
this docUment. When the lOP proqram is started, the 
address of this fixed length list is placed in location 
3. It can be use d tc forma t cold dUll ps as well as to 
~xamine import~nt control blocks, et. ale in a running 
system (with DUr!) • 

S. Although there are several control blocks which are not 
assembled, thesa sa.e control blocks can te easily 
located. Examples are 'the • COlt., QITs, EQTs, and 
SCOLs. Finding most of these control blocks is done as 
follows: 

.COM. is found via' its .COK. entry point. 
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QITs can be locat~d using the oIT summary in the lope 
report. 

EQTs can be located using the I/O linkage list in the 
rope report. 

SCOLs and BPRTs are located by finding thePULPT entry 
point. At that lccaticn are the three a'ddr~sses of'tha 
SCOL ta bles. These, in turn, address the S'PB'Is. 

The .DVTB and .tAT taol(~s may be found vi'a their 
res~ective entry ~oints. 
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!£.e!ndi,! 12 

~nu£tio~ ,g.,n re loca.t~, !.~J&i 

,",t '~'Thg "'I'Ol'prograll modul~s, which IOPC configures into a running 
sY:$te-m, .. ~r-e-'eicpe'cted to be asseabled following certain quidelinE~s. 
Th~s;e 'are':' ' 

',. I'f-' 'the module is a driver or handler which depends on 
some I/O'unit reference number (select code or IOC 
logical unit nUlber), this number can be merged into 
I/O instructions and parameter words by IeEe. This 
vill allov the aodule to ba written excluding 
initi~11zation code normally intended to perfor. this 
act'lvity.' The. leth.od by which this is dcne is to 

',aSSEmble' ,eachsnct instructicn or para'lIeter word vjLth 
·its relative S9~Ect code or IOC unit reference Dumber. 
-"Most drivers, for example, vhich use only one selEtct 
code vill assemble all I/O instructions using a zoro 
select code. Those which depend on tvo or more should 
be 'assembled using 0 for the first, 1 for the second, 
and so on. In addition, all such instructions must be 
identifi~d with an entry point of the form ".SCxx" or 
".LUxx" for select codes and logical' units 
respect,ively. (Tt.e "xx" aay be any unique character~;.) 
rope will add the base select code or unit Duaber to 
these inst~;~tions when configuring the lOP program. 

2. The names assigned to program modules are very 
illlpcrtant." All IIcdule selection is on the basis of 1:.he 
nalle found in the HAft statement. In additicn, certain 
parts of names are expected to .have certain forms jEor 
lope use: 

variant 'RJE modules are expected to reflect themselves 
via different nallES consisting of a basic .o~ule naae 
and a version indicator. ,Par example, the synchronous 
fUnction handler is expected to have the name "SIN" 
follovedby eithet "IB" for the 18K version or "CD" for 
the CDC version. '1hus, "SYNla" 'or "SYMCD" vill be 
ap~topriately saledted by IOpe. 

The first t hrE e characters of a,1l functien handler 
module names are tsed to generate corresponding .od~le 
entry point names for prime, I/O complete, and 
initiatot entry pcints. Por example, the SYNIB aodule 
is expected to have entry points with names "SYIHP", 
"SYNHC", and "SYNHI". Of-course, - these entry points 
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are not ne&ded if' the module does not rEquire the 
respective type o~ ',en:~~t:y. pOint. 

For handlers which ~ JDay be, replica~.e4,"~ ~h-e ~ tbird 
, charact er of the ra Ire, as ,we 11 as the 'third vc;har·act~,_.o:f.' 
entry point namas is expected to be a digit. ~·;r:hus;".~;£,·6,r·.:, 
example, the card reader handler module has a' '~ame"""o'f '. 
eRa and entry ~clnts CROHI.f , eRO HC, ,an,d~CROHP •.. :IOPC 
will increment thes~ 'd1g~ts,' .ach: time~'~ modd~~ is 
replicated. ' ., 

For drivers which- may be r~plicatgd,' .the fifth 
cha'ract a~ of the tame as we:11 as th e fif til character of 
ant ry point names is 'e£p~ct"'e'd~o be a 'digit;': 'thus, for 
example, the card reader, ,dr'i vet mod ull! has~~}"a' n~lIe of 
D.110 and entry pOin1:sofD ~ 110, I. 110;> '':and P.ll0. 
lope increments the:.;..: digits for each ";'CO'P1 of the 
module. ,'" 
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