
























































































































































































































































































































































































































































This capability is required by �o�n�~�-�p�o�s�5� ?r.<?ce'ssors, since, 
!h,: s.ize'of a sect:pn cannot be determJ,ned until all of 
the lood infOJimoti'on for -thcit section hm 'been generated by 
the process'ot-. 

Declare NOr'lstand'ord Control Section 

Byte 0 

Control byte 
o 1 �o�~� o o 

o 2 3 4 5 6 7 

Byte 1 

I �~�c�c�e�s�s� �c�~�e� I Size (bits 1 through 4) 
o o 

o 2 3 4 7 

Byte 2 

Size (bits 5 through 12) 

o 7 

Size (bits 13 through 20) 

o 7 

Th is item dec lares a control sectIon other than standard con­
ti'ol section (see above). 

Declare Page Boundary Control Section 

Byte 0 

Control Byte 
0 1 1 

o 2 3 4 

Byte 

5 6 

Size (bits 1 through4) 
0 0 

o 2 3 4 5 6 

I Byte 2 
Size (bi ts 5 through 12) 

o 

Size (bits 13 through 20) 

o 

0 

7 

7 

7 

7 

This item declares a nonstandard control section beginning 
on a memory page boundary. 
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�D�e�c�l�a�r�~� Dummy Section, 

�B�y�t�~�Q�'� ',. 

&{':. �~�.� " Control .at!e 
0 0 1 

�O�:�~�·�"�"� 2 3 4 

Byte 1 

First byte of name number 

o 

Byte 2 

0 

5 

Second by'te of name numbert 

0 

Byte 3 

o 
6 

] 
7 

7 

7 

Access code 1 1 Size {bits 1 through 4}. 
p p I 0 0 I 
0 2 3 4 7 

Byte 4 

Size. (bits 5 thtCiJugh 12) I 
o 7 

�B�y�t�~� 5 

Size (bits 13 through 20) 
�4�!�.�~�.� 

o 7 

This item comprises a declaration'for a dummy control sec­
tion. It results in the allocation of the specified dummy 
section, if that section has not been allocated previously 
by another object modyle. The label that is to be associ­
ated with the first location of the allocated section must be 
a previouslydeclored external definition name. (Even 
though the sburce program may not be required to explicitly 
designate the label as an external definition, the processor 
must generate an external definition name declaration for 
that label prior to generating this load item.) 

Declare Root Dummy Section 

Byte 0 

Control byte 
o o 

o 2 3 4 

Byte 1 

o o 
5 6 7 

First byte of nome number 

o 7 

tlf the module has fewer than 256 previously assigned name 
numbers, this byte is absent. 
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Byte 2 

.f .... ==========_s_e=c=o:n=d=_b...;Y:t=e=_o_· "",f_ .... _n_a....;;,_m ___ e_._n=~=cn_'-:-'b=,:e=r=t=======:== __ J~ ... 
o '~. 7 

Byte 3 

o o 
- Size (bits 1 through 4) -, 

o 1 2 3 4· 7 

Byte 4 

Size (bits 5 through 12) 

o 7 

Byte 5 

Size (bits 13 through 20) 

o 7 

This item comprises a d:edDration for a d~mmy control sec­
tion that is to reside in the ROOT segment. It results in the 
allocation of the spedfi~d.dummy section in the ROOT seg­
ment, if that section has n'a"f.been allocated previously by 

. another object module 0 The label that is to be associated 
with the first location of the a lIocated section must be a 
previously declared external definition name. (Even 
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though the so!-,!rc~ program may not be req uired to expl icitly 
designate thelCibel as an exter;lal definition, the processor 
must gener~te"an ~:~~~rnal defi'n,itipn,natoe, de:i'larat iOn fo~ "J 

that labe·1 prior tq S,enerating this load it~~.) 

D'~cloreExt¢rnal Definition Nome 

Byte 0 

10 
Control by:te 

1\ 0 0 0 0 0 

0 2 3 4 5 6 7 

Byte 1 

I Nome length, in bytes (K) 

0 7 

Byte 2 

First byte of name I 
o 7 

Byte K+1 

I last byte of nome 

o 7 
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This item declares a label (in EBCDIC code) that is a~'ext€"vr­
nal definition within the current object module. The nome 
may not exceed 63 bytes in length. 

Declare Primary Extern~1 Ref;rence Nome 

Byte 0 

10 0 

Control byte 

o o 0 o 
0 2 3 4 5 6 7 

Byte 1 

1 
Nome length (K), in bytes 

0 7 

Byte 2 

I First byte of nome 

0 7 

,Byte K+l ' 

"'I J-----~-=.'=--' ___ l!_;a_s_t_b...!,y_t_e_o_f_n_a_m_e ______ . ~ 

o 7 

This item declares a sy~bol (in EBCDfC code) that is a pri­
mary external referenc~ within the current object module. 
The name may not exceed 63 bytes in length •. 

A primary external reference is ccpoble ot eauslng the loader 
to search the system I ibrary for a correspOnding external 
definition. If a corresponding external 4efinition is not 
found in another load module of the prograM OF in the system 
Ilibrary, a load error message is outpuJ and the fob is errored. 

Declare Secondary External Reference Name' 

Byte 0 

10 
Control b;tte 

01 0 0 0 0 J 
0 2 3 4 5 6 7 

Byte 1 

Name length, in bytes (K) 

o 7 

Byte 2 

First byte of name 

o 7 
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Byte K+l 

E ,,~, ' I 
7 

This item de'dares, 0 symbol (in EBCDiC code) that is a sec­
ondary external reference within the current object module. 
The name may not exceed 63 bytes in length. 

A secondary external reference i's not capable of causing the 
loader to search the system library fora corresponding exter­
nal definition. If a corresponding external definition is not 
found in another load module of the program, the job is not 
errored and no error or abnormal message is output. 

Secondary external references often appear in I ibrary routines 
that contain optional or 01 ternative subroutines, some of which 
may not be required by the user's program. By the use of pri­
mary external references in the user's program, the user can 
spec ify that only those subroutines that are actually required by 
the current job are to be loaded. AI though secondary external 
referencesdonatcause loading from the library, theydocause 
I inkages to be made between routines that are loaded. 

DEFINITIONS 
When a source language symbol is to be defined (i .e.,·.~qtJa­
ted with a value), the processor provides for s~ch g value by 
generating an' object languag~ expression to b~'evaluated by 
the loader. Expressions are of variable length, and terminate 
with an exp'ression-end control byte (see II Expression Evalua­
tion~' in this appendix). An expression is evaluated by the ad­
dition or subtraction of values specified by the expression. 

Since the foader must derive values for the origin and start­
ing address of a program, these also require definition. 

Origin 

Byte 0 

10 
Control b:ttc 

0 0 0 0 0 

0 2 3 4 5 6 

This item sets the loader's load-location counter to the 
value designated by the expression immediately following 
the origin control byte. This expression must not contain 
any elements that cannot be evaluated by the loader (see 
"Expression Evaluation" which follows). -

Forward Reference Definition 

Byte 0 

Control b;tte 
o o o 1 o o 

o 2 3 4 5 6 

01 
7 

7 
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Byte 1 

o 
Byte 2 

o 

ii' First byte,~~f reference number 

. Second byte of reference n~'mber I 
7 

This item defines the value (expression) for a forward refer­
ence. The referenced expression is the one immediately 
following byte 2 of this load item, and must not contain 
any elemen~s that cannot be evaluated by the loader (see 
"Expression Evaluation" which follows). 

Forward Reference Definition and Hold 

Byte 0 

10 
0 
Byte 1 

o 
Byte 2 

[ 
o 

0 
Control b;tte 

0 1 0 0 

2 3 4 5 

First byte of reference number 

: S'econd byte of refe~ence number '" 
..... ;. 

0 01 
6 7 

7 

7 

This item defines the varue' (expression) for a forwcird r~fer­
ence and notifies the loader that this value is to 'be retd.ined 
in the loader's symbol table until the module end ii enooun- ' 
teredo The referenced expression is the. one immediaf'ely 
following the name number. It may contciin'values th(;lt have 
not been defined previously, but all such vtil·ues'mp'stbe 
available to the loader prior to the module ~~: ' 

After generating this load item, the processor' m~ed nof'retain 
the val ue for the forward reference, since that responsibi I ity 
is then assumed by the loader. However, the processor must 
retain the symbol ic name and forward reference number 
assigned to the forward reference (until modure end). 

External Definition 

Byte 0 

10 
Control b;tte 

01 0 0 0 1 0 

0 2 3 4 5 6 7 

Byte 1 

I First byte of name number 

0 7 
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Byte 2 

E ____ S~e'cond byte of ~_o_m_e_' _n_u_m __ b_e_rt ______ -4 

o 7 

This item s:I.eIines the ,,:.-¥QWe (expression) for an external 
definition name. -The name number refers to a previously 
declared d~finition nome. The referenced expression is 
the one immediately following the name number. 

Define Start 

Byte 0 

10 
Control bz:te 

1 I 0 0 0 1 0 

0 2 3 4 5 6 7 

This item defines the starting address (expr~ssion) to be',used 
at the completion of loading. The refererced e:kpression is 
the one immediately followi.ng the controLbyte •. 

EXPRE~SIO" IV AlUATION " . ~. ;,. flo .:c. 

A processor must generate artobiect language expression 
whenever it nee.ds to cO-'\lm~hicate to the loader one of 
the following: .. , 

1. A ~rogram load origin~'. 

2. A 'pn;>gram stadi'ng addJ;€s-s~" , 
.... :·11... ~ 

.~" .. ~~ . .;. .~~ ;-.;: . 
3. 'A~'e~1erl)a Ufefinition value. 

4. A forward reference value. 

5~', A field definition val ue. 

Such expressions may include sums and differences of con­
stants, addresses, and external or forward reference va lues 
that, when defined, wi /I themse Ives be constants or addresses. 

After initiation of the expression mode, by the use of a con­
trol byte designating one of the five items described above, 
the value of an expression is expressed as follows: 

1. An address val ue is represented by an offset from the 
control section base plus the value of the control sec­
tion base. 

tlf the module has fewer than 256 previously assigned nome 
numbers, this byte is absent. 



2. The value of a const~lit is added to 'the accumulated 
sum by generating an Add Constant (see below) control 
byte followed by the value, right-iusfified in four 
bytes. ' 

The offset from the control section base is given as a 
constant representing the number of units of displace­
ment from the control section base, at the resolution 
of the address of the item. Tllat is, a word address 
would have its. constant portion expressed as a count 
of the number of words offset from the base, while the 
constant portion of a byte address would be expressed 
as the number of bytes offset from the base. 

The control section base value is accumulated by means 
of an Add Value of Declaration (see below}or Subtract 
Value of Declaration load item specifying the desired 
resolution and the declaration number of the control 
section base. The loader adjusts the base value to the 
sp~cified.address resolution before adding it to the cur­
rent pOf'ttal,surp'for the expression. 

, "" .. 

In the case of an absolute address, an Add Absolute 
Section '·(See below) or Subtract Absolute Section con­
trQI by.t~ 'must be included in the expression to identify 
tO~, value as an address and ;!osp~cifyits' resolution. 

'", . 

3. An external definition ~f fo~¢;a reference value is 
included in an expression by means of a load item add­
ing or subtracting the appr&priate declaration or for­
ward reference value. 'If tp~ value is an addrC';'ss, 
the resolution specified,tn fh~ controJ bY,te. is u.sed to 

~ , ., -.. .r.. otjI .. , 1- . ~ .. .. .' 

align the value before a,~ding it to t~e:.:urr9n~p~rtial 
sum for the expression. If the value hA,a con~nl,. no 
alignment is necessary. . ~ , , .~, . 

Expressions are not evaluated by the loader until cill re- : 
quired values are available. In evaluating an expression, 
the loader maintains a count of the number of values added 
or subtracted at each of the four possible resolutions. A 
separate counter is used for each resolution, and each 
counter is incremented or decremented by 1 whenever a 
value of the corresponding resolution is added to or sub­
tracted from the loader's expression accumulator. The final 
accumulated sum is a constant, rather than an address 
value, if the final count in all four counters is equal to O. 
If the final count in one (and only one)of the four counters 
is equal to +1 or -1, the accumulated sum is a "simple ad­
ress" having the resolution of the nonzero counter. If 
more than one of the four counters hava a nonzero final 
count, the accumulated sum is termed a "mixed-resolution 
expression" and is treated as a constant rather than an 
address. 

The resolution of a simple address may be altered by 
means of a Change Expression Resolution (see below) 
control byte. However, if the current partial sum is 
either a constant or a mixed-resolution value when the 

Chonge Express!o'n ,Resolution control byte occurs, then 
the expression .resolution is unoffedetf; 

. Note that the 'expression for a program load onglO or 
starting address r(lust reso'ive to a simple address, and the 
single nonzero res.blu'tion counter must have a final count 
of +1 when such expressions are evaluated. 

In converting a byte address to a word address, the two least 
significant bits of the address are truncated. Thus, if the 
resulting"word address is later changed back to byte resolu­
tion, the referenced byte location will then be the first byte 
(byte 0) of the word. 

After an expression has been evaluated, its final value is 
associated with the appropriate load item. 

In the following diagrams of load item formats, RR refers to 
the address resolution code. The meaning of this code is 
given in the table be low. 

RR Address Resolution 

00 Byte 
~ 

; 

01 Halfword 

10' Word 

11·' Doobleword 

Th~<l~o~}}~~YJjs¢ussed in this appendix, "Expression 
Eval~,afj.O~"'., .-may appear only in expressions. 

Add Constant 

Byte 0 

Control byte 
o o o 0 o o 

o 2 3 4 5 6 

Byte 1 

First byte of constant 

o 

Byte 2 

Second byte of constant 

o 

7 

7 

7 
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. Byte 3 

T,hird byt.f!of constant 

o 7. 

Byte 4 

Fourth byte of constant -

o 7 

This item causes the specified four-byte constant to be added 
to. the loader's expression accumulator. Negative constants 
are represented in two's complement form. 

Add Absolute Section 

Byte 0 

Control byte 
o 1 0 R 

o 2 3 4 5 6 7 

This item identifies the associated value (expression) as a 
positive absolute address. The address resolution code, RR, 
designates the desired resolution. 

Subtract Absolute Section 

Byte 0 

10 
Control b.~te 

RI 0 1 1 0 R 

0 2 3 4 5 6 ·7 

"" This item identifies the ass6~iated value (expression) as a 
negative absolute address. The address resolution code, 
RR, designates the desired resol ution. 

Add Value of Declaration 

Byte 0 

10 
Control blte 

RI 0 0 0 0 R 

0 2 3 4 5 6 7 

Byte 1 

First byte of nome number 

0 7 

Byte 2 

Second byte of name number J 

0 7 

tIf the module has fewer than 256 previously assigned name 
numbers, th is byte is absent. 
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I 

'This·, i~~ .causes the value of the specified declaration to be 
adde-d.'tQ t}le loader's expression accumulator. The address 
res,9IU,non 'code, RR, designates the desired resolution, and 
thenarpe number refers to a previously declared definition 
narrie·~that is to be associated with the first location of the 
allocated section. 

One such item must appear in each expression for a reloca­
table address occurring within a control section, adding the 
value of the specified control section declaration (i. e., 
adding the byte address of the first location of the control 
section). 

Add Value of Forward Reference 

Byte 0 

10 
Control blte 

RI 0 0 0 1 R· 

0 2 3 ,4 5 6 7 

Byte 1 

First byte of forward reference number 

o 7 

. Byte 2 

Second byte of forward reference number 

o 9!:'. 7 
This item causes the value of the specified forward reference 
to be added to the looder's expression accumulator. The 
address resolution code, RR, d~signates the desired resolu­
tion, and the designat~d forward ~eference must not have 
been defjnedpr~viously. 

Subtract Value of Declaration 

Byte 0 

Control blte 
o o 1 o R 

o 2 3 4 5 6 7 

Byte 1 

First blte of name number 

o 
Byte 2 

7 

Second blte of name numbert 

This item causes the value of the specified declaration to 
be subtracted from the loader's expression accumulator. 
The address resolution code, RR, designates the desired 
resolution, and the name number refers to a previously de­
clared definition name that is to be associated with the 
first location 'of the allocated section. 



Subtract Value of Forward Reference 

Byte 0 

10 0_ 
Control byte 

R: .~ 0 1 1 ' 

0 2 3 4 5 6 7 

Byte 1 

I Fi rst byte of forward reference number 

0 7 

Byte 2 

'Second byte of forward reference number 

o 7 

This item causes the value of the specified forward reference 
to be subtracted from the loader1s expression accumulator. 
The address resolution code, RR, designates the desired reso­
lution, and the designated forward reference must not have 
been defined previously. 

Change Expression Resolution 

Byte 0 

10 0 

0 r~ 2 

Control byte 
\ 1 0 

13 
\ 

4 

o R 

5 6 7 

This item causes the address resolution in the expression to 
be changed to that designated by RR. 

Expression End 

Byte 0 

10 
Controlb~te 

01 0 0 0 '0 0 " 1 

0 2 3 4 5 "6 7 

This item identifies the end of an expression (the value of ' 
which is contained in the loader's expression acculTlulator). 

FORMATION OF INTERNAL SYMBOL TABLES 
The three object code control bytes described below are re­
quired to supply the inFormation necessary in the formation 
of Internal Symbol Tables. 

In the following diagrams of load item formats, Type refers 
to the symbol types suppl ied by the object language and 
maintained in the symbol table. IR refers to the internal 
resolution code. Type and resolution are meaningful only 
when the value of a symbol is an address. In this case, it 
is highly likely that the processor knows the type of value 
that is in the associated memory location, and the type field 
identifies it. The resolution field indicates the resolution 
of the location cotmter at the time the symbol was defined. 
The following tables summarize the combinations of value 
and meaning. 
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Symbol Types 

~~--~~~--~--------------~--~----.-----
Type 

00000 
00001 
00010 
00011 
00100. 
00101' , 
00110 
00111 
01000 
01001 
01010 
01011 
01100 
01101 
01110 
01111 
10000 
10001 
10010 t 
through f 
11000 
11001 

11010 } 
through 
11111 

IR 

000 
001 ; . 

010 
011 ' , . " 

100 
, ,.. 

Meaning of 5-8it<::ode 

Instruction 
Integer 

'Short, floati ng-pp i nt 
long floating-point' 
Complex (short floating-point) 
Double complex {long floating-point) 
Hexadecimal (and packed decimal) 
EBCt:HC 
First instruction in ROM 
Integer array 
Short floating-point array 
Long floating-complex array 
Complex array 
Double comp lex array 
Hexadecimal ,array 
EBCDIC array 
Undefi ned symbo I 
Logical 

(Currently unused) 

log icaJ array 

(Currently ~nused) 

Internal Resolution 

Address ,Resolu~ioh 

Byte 
' Halfword 
. Word, . 

Doub1eword 
Const~nt 

... ." 

Type,Jnformation for External Symbol 

Byte 0 

10 
Control byte 

0 0 1 0 0 0 

0 2 3 4 5 6 

Byte 1 

Type field IR field 

o 4 5 

Byte 2 

Name number 

o 

Byte 3 (if required) 

Name number (continued) 

o 

Appendix ~ 

7 

7 

7 

7 
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This item provides tr'pe information for external symbqls. 
The Type and lR fields are defined above. The name 

, r1umber, fi el,cJ consists of ana or tVloGytes, (dependi ng on the 
curreritqeclQr~tion co~nt) which~.ipecifies the,declaration 
number of th-d e'xterndl :de'finiti'on'. 

Type and EBCDIC for Interna! Symbol. 

Byte 0 

10 0 

Control byte 

0 0 0 

0 2 3 4 5 6 7 

Byte 1 

I Type field IR field 

0 4 5 7 

Byte 2 

I 
Length of nome (EBCD IC characters) 

0 7 
Byte 3 

I 
First byte of nome in EBCDIC 

0 7 
Byte n 

I last byte of nome in EBCDIC 

o 7 
Byte n + 1, ... ,,: 

Expression defining v'olue of internal symbol 

o 7 

This itemsuppliestypeand EBCDIC.foran internal symbol. The 
load items for Type and IR are as above. Length of nome speci­
fi es the I ength of the E BCD IC nome in chara cters. lhe nome, in 
EBCD IC, is speci fied in the required number of bytes, followed 
by the expression defining the internal symbol. 

!BCDIC for on Undefined Symbol 

Byte 0 

1 I 10 
Control byte 

0 0 1 0 0 

0 2 3 4 5 6 7 
Byte 1 

I Length of nome (EBCD IC characters) 

0 7 
Byte 2 

I First b:lte of nome in EBCDIC 

0 7 
Byte n 

I 
Lost byte of nome in EBCDIC 

0 7 
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Byte n 4 1, n + 2 

T~o bytes of symbol associated forv~ard reference numb_er 

o 7 
T-his item is'used to associate a symbol with a forward reference. 
The lengtli ot nome and name in EBCD Ie are the same as in the 
above item.~ The lost two bytes speci fy the forward reference 
number with which the above symbol is to be associated. 

LOADING 
Load Absol ute 

Byte 0 

10 
Control byte 

NI 0 0 N N N 

0 2 3 4 5 6 7 

Byte 1 

I 
First byte to be loaded I 

0 7 

Byte NNNN .'~ 

Last byte to be l09ded 

I 
o '.. t, 7 

This item. causes the next NNNN bytes to be loaded abso­
~~tely'(NNNN is express~d in'(ildfurai bina.ry f~;~, ~xcept 
that 0000 is interpreted as 16 rather than 0). JFie'load loca-
tion counter is ad.vanced appropriate.ty. " 

load Relocatable (Long Form) 

Byte 0 

10 

I 

RI 

Control blte 
0 1 Q C R 

0 2 3 4 5 6 7 

Byte 1 

First blte of name number 

o 7 

Byte 2 

Second blte of name numbert 

o 7 

This item causes a four-byte word (immediate Iy following this 
load item) to be loaded, and relocates the address field 
according to the address resolution code, RR. Control bit 
C designates whether relocation is to be relative to a for­
ward reference (C = 1) or relative to a declaration (C = 0). 
Control bit Q designates whether a l-byte (Q = 1) or a 
2-byte (Q = 0) name number follows the control byte of 
this load item. 

tIf the module has fewer than 256 previously assigned nome 
numbers, this byte is absent. 

.' 
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If relocation is to be relative to a fOlWClrd reference, the 
forward reference must not have been, defined previously. 
When this lood item is encountered by the loader, the load 
location counter can be aligned with a word boundary by 
loading the appropriate number of bytes containing all 
zeros (e.g., by means of a load absolute item). 

load Relocatable (Short Form) 

Byte 0 

Control byte 
C D o 0 o o 

o 2 3 4 5 6 7 

This item causes a four-byte word (immediately following 
th.is load item} to be loaded, and relocates the address field 
{word resolution}. Control bitC designates whether reloca­
tion is to be relative to a forward reference (C = 1) or rela­
tive to"~ declaration (C=O). The binary number DDDDDD 

"'l~¢fhe forward reference number or declaration number by 
whi'Ch telocation is to be accomplished. 

If relocation is .to be re lafive to a forward reference, the 
forward reference mus~ not"Jfove been defined previously. 

" When this ,~. item is:enco~ntered by the loader, thel~ci.d 
location counrer must be on a word boundary (see "Load' 
Relocatable (lon~ Form).", above). 

Repeat Load 

Byte 0 

o 
Byte 1 

o 
Byte 2 

o 

o 
Control byte 

o o 1 

2 3 4 5 6 7 

First byte of repeat count 

7 

Second byte of repeat count 

7 

This item causes the loader to repeat (i. e., perform) the 
subsequent load item a specified number of times. The 
repeat count must" be greater than 0, and the load item to 
be repeated must follow the repeat load item immediately. 

Define Field 

Byte 0 

Control byte 
o o o 0 

o 2 3 4 5 6 7 

Byte 1 

" __ ~Id lo~oti~n con~ta~t, i~~ bit's' (K) -j 
7 

I ~ ____________ F_i_e_ld __ le_n~g~th~'~'~in __ b~it_S~(~L)~ ________ ~ 

o 7 

This item defines a value (expression) to be added to 0 field 
in previously loaded information. The field is of length L 
(1 :::: L :::: 255) and terminates in bit position T, where: 

T = current load bit position -256 +K. 

The field location constant, K, may have any value from . 
1 to 255. The expression to be "added to the specified 
field is the one immediately following byte 2 of this load 
item. 

MISCELLANEOUS LOAD ITEMS 

Padding 

Byte 0 

10 
Control b.,lte. 

01 0 0 0 0 0 D 
( 

0 2" 3 4 5 6 7 

Paddi ng bytes are ignored by the loader. The object lan-
guage alJowspadding as a convenience for processors. 

Module End 

Byte 0 

10 
'Control b~te 

0 0 0 1 1 1 

0 2 3 4 5 6 

Byte 1 

10 
Severitl level 

0 0 0 E E E 

0 2 3 4 5 6 

This item identifies the end of the object module. The 
value EEEE is the error severity level assigned to the 
module by the processor. 

OBJECT MODULE EXAMPLE 

01 
7 

E I 
7 

The following example shows the correspondence between 
the statements of a Meta-Symbol source program and the 
string of object bytes output for that program by the assem­
bier. The program, listed below, has no significance other 
than illu.;trating typical object code sequences. 
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Example 

DEF AA, BB,CC Cc IS UNDEFINED BUT CAUSES N~ 
ERROR " 

2 REF "RZ, RTN EXTERNAL REFERENCES DECLARED 

3 00000 ALPHA CSECT DEFINE CONTROL SECTION ALPHA 

4 00OC8 ORG 200 DEFINE ORGIN 

5 00OC8 22000000 N AA LI, CNT 0 DEFINES EXTERNAL AA; CNT ISA 
FWD REF 

6 00OC9 32000000 N lW,R RZ { R IS A FORWARD REFERENCE; 

7 * RZ IS AN EXTERNAL REFERENCE, AS 

8 * DECLARED IN LINE 2 

9 OOOCA 50000000 N RPT AH,R KON { DEFINES RPT; RAND KON ARE 

10 * FORWARD REFERENCES 

11 OOOCB 69200000 F BCS,2 BB { SS IS AN EXTERNAL DEFINITION,:. 

12 * USED AS A FORWARD ~EFERENt,It,," 

13 OOOCC 20000001 N AI,CNT CNT IS A rORWA~b REF'ElfENCE 

14 OOOCD 680000CA B RPT RPT IS A BACkwARD REFERENCE' 

15 OOOCE 68000000 X B RTN RTN IS AN EXTERNAL REFERENCE 
" 

1.6 " .. ,' OOOCF 0001 A KON DATA, 2 DEFIN ES K,ON 

17 eOOOOO03 R EQU 3 DEFINES R 

18 00000004 CNT EQU 4 DEFINES CNT 

19 OOODO . 224FFFFF A' SB LI, CNT -1 {DEFINES EXTERNAL SS tHAT HAS 

20 ... .;ALSO BEEN USED AS A FORWARD 

21 * REFERENCE 

22 OOOC8 ;.'. END AA END'OF PROGRAM 

CONTROL BYTES (In Binary) 

Begin Record Record number: 0 . 

00111100 } 
00000000 

Record type: not lost, Mode binary, Format: object language. 
Sequence number 0 } Record control 

information not 
pOrt of load item 01100011 

01101100 
Checksum: 99 
Record size: 108 

0302C lC 1 (hexadecimal code comprising the load item) 
00000011 Declare external definition name (2 bytes) Namc:AA 

0302C2C2 
00000011 Declare external definition nome (2 bytes) Name: BB 

0302C3C3 
00000011 Declare external definition name (2 bytes) Name:CC 

0502D9E9 
00000101 Declare primary reference name (2 bytes) Name RZ 

050309E305 
00000101 Declare primary reference name (3 bytes) Nome: RTN 

208 Appendix'F 

Declaration number: 1 

Declaration number: 2 
Source li ne 1 

Declaration number: 3 

Declaration number: 4 

Oecl aration number: 5 

} Source line 2 



Begin Record Record number: 0 

00001010 

00000001 
00100000 

00000010 

00000100 } 
00000001 
-00100000 

00000010 

01000100 

00009111,.. 

001001 fa 
00000010 

10000100 

00000111 

00100110 

00000010 

11001100 

00000111 

00100110 

00000010 

OAO 10 100000320200002 
Define external definition 
Number 1 
Add constant: 800 X'320' 
Add value of declaration (byte resolution) 
Number 0 
Express i on end 

040100000320200002 
Origin 
Add constant: 800 X' 320' 
Add value of declaration (byte resolution) 
Number 0 
Expression end 

4422000000 
load absolute the following 4 bytes: X'220000OO' 

07EB0426000002 
Def\ne field , 
-Field lottJHon' constant: 235 bits 
Fieid le~9th:.4 bits 
Add the following expression to the above field: 

. 'Add value of forward reference (word re~olution) 
Number 0 
Express i on end' 

44;32000000 
~d relocatable (short form). Relocate address field (word resolution) 
Re!lative to declaration number 4 
The following 4 bytes: XI 32000000' 

07EB0426000602 
Define field 
Field location constant: 23$' bits. 
Field length: 4 bits' 
Add the following e~pression to the above field: 
Add value of forward reference (word resolution) 
Number 6 
Expression end 

CC50000000 
load relocatable (short form). Relocate address field (word resolution) 
Relative to forward reference number 12 
The following 4 bytes: XiSooOOOOO' 

07EB0426000602 
Define field 
Field location constant: 235 bits 
Field length: 4 bits 
Add the following expression to the above field: 
Add value of forward reference (word resolution) 
Number 6 
Express i on end 

Source Li ne st 

} Source Li ne 4 

Source Li ne 5 

Source li ne 6 

Source li ne 9 

tNo object code is generated for source lines 3 (define control section) or 4 (defi~e origin) at the time they are encountered. 
The control section is declared at the end of the program after Symbol has determined the number of bytes the program requires. 
The origin definition is generated prior to the first instruction. 
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Begin Re.c()(~_Rec()rd number: 0 

11010010 

01000100 

00000111 

/ 

00100110 

00000010 

10000000 

10000101 

00001000 

D2692f)OOOO 
Load n~locorQblE' {short form}. Relocate address field {word resolution} 
Relative to forward reference number.18 
The following 4 bytes: X'69200000't 

4420000001 
Load absolute the following 4 bytes: X'20000001 ' 

07EB0426000002 
Define field 
Field location constant: 235 bits 
Field length: 4 bits 
Add the following expression to the above field: 
Add value of forward reference (word resolution) 
Number 0 
Expression end 

80680000CA 
load relocatable (short form). Relocate address field (word resolution) 
Relative to declaration number 0 
The foHowing 4 bytes: X'680000CA' 

8568000000 
load relocatable (short form). Relocate address field (word resolution) 
Relative to declaration number 5 
Thefollow1iing 4 bytes: X'68000000' 

08 
Define fbr';"ord reference (continued in, record 1) 

Begin Record Record number: 1 

00011100 
00000001 
1110 1100 
01010001 

00000001 
00100000 

00000010 

01000010 

00001000 

00000001 
00000010 

00001000 

00000001 
00000010 

Record type: last, Mode: binary, F"oririat: object lar:'\guage. 
Sequence number 1 
Checksum: 236 
Record size: 81 

oooeo 10000033C200002 (continued from record 0) 
Number 12 
Add constant: 828 X' 33C' 
Add value of declaration (byte resolution) 
Number 0 . 
Express i on end 

42001 
load absolute the following 2 bytes: X'OOO l' 

080006010000000302 
Define forward reference 
Number 6 
Add constant: 3 X'3' 
Expression end 

080000010000000402 
Define forward reference 
Number 0 
Add constant: 4 X'4' 
Expression end 
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} 

} 
} 

} 

} 

} 

Source li ne 11 

Source li ne 13 

. SourceJine. 14 

Source',line 1,5 

Source li ne 16 

Record Control 
Information 

Source line 16 

Source li ne 17 

Source line 18 



Begin Record Record number: 1 

00001111 

01000001 

00001000 

00000001 

00000010 

00001010 

00000001 
00l.QOOOO 

00000010 

01000100 

00001101 .. 
00000001· 
00100000 

00000010 

00001011 

00001110 

OF00024100 
Repeat load 
Repeat count: 2 
load absolute the following 1 bytes: X'OO' 

0800120100000340200002 
Define forward reference 
Number 18 
Add' constant: 832 X'340' 
Add value of declaration {byte resolution} 
Number 0 
Expression end 

OA020100000340200002 
Define external definition 
Number 2 
Add constant: 832 X'340' 
Add value of declaration {byte resolution} 
Number 0 
Expression end 

#224FFFFF 
load absolute the following 4 bytes: X'224FFFFF' 

000100000320200002 
'f)efi ne start 
'Add constant: 800 ·Xt 32<Y 
Add value of dec1~r~.ion (byte resolution) 
Number 0 
Expression end • 

OB000344 
Declare standard c()n't~6'1 section declaration numb~r:.O 
Access code: Full Ci-e~ess. .Si~e 83'6. X '344' 

OEOO 
Module end 

Severity level: X'O' 

A table summarizing control byte codes for object languag,EiJ9Q9 items is 'given bel~w. 

Object Code Control Byte Type of Load Item 

0 0 0 0 0 0 0 0 Padding 

0 0 0 0 0 0 0 1 Add constant 

0 0 0 0 0 0 1 0 Expression end 

0 0 0 0 0 0 1 1 Declare external definition name 

0 0 0 0 0 1 0 0 Origin 

0 0 0 0 0 1 0 1 Declare primary reference name 

0 0 0 0 0 1 1 0 Declare secondary reference name 

0 0 0 0 0 1 1 1 Define field 

0 0 0 0 1 0 0 0 Defi ne forward reference 

0 0 0 0 1 0 0 1 Declare dummy section 

0 0 0 0 1 0 1 0 Define external definition 

., Advance to Word 
Boundary 

Source line 19 

Source li ne 22 
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Obiect Code Con tro I Byte Type 'of Loa~:.·~t~~ .. , ~~v 

.() 0 f). 0 1 0 1 . 1 . .' Declare s'tartdord .. c'~tr'~1 se~tio.ll 

0 0 0 0 1 1 0 0 Declare nonst~~~o~d' control s~ction 
0 0 0 0 1 1 0 1 .. , D~fine start 

0 0 0 0 1 1 1 0 Module end 

0 0 0 0 1 1 1 1 Repeat load 

0 0 0 1 0 0 0 .0 Define forward reference and hold 

0 0 0 1 0 0 0 1 Provide type information for external symbol 

0 0 0 1 0 0 1 0 Provide type and EBCDIC for internal symbol 

0 0 0 1 0 0 1 1 EBCDIC and forward reference number for undefined symbol 

0 0 0 1 1 0 0 1 Declare ROOT dummy section 

0 0 0 1 1 1 1 0 Declare page boundary control section 

0 0 1 0 0 0 R R Add value of declaration 

0 0 1 0 0 1 R R Add value of forward reference 

0 0 1 0 1 0 R R , Subtract value of declaration 

0 0 1 0 1 1 R R Subtract value of forward reference 

0 0 1 1 0 0 R R Change expression resolution 

0 0 1 1 0 1 R R Add absolute section 

0 0 1 1 1 0 R R Subtract absolute section 

0 J .t 0 0 N N N N load abso I ute 

0 1 0" -1 Q C .. R 'R load relocatable (long form) 

1 C D 0 'D D D 6 load relocatable (short form) 
.. 
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APP:ENDIX G." XEROX'STAND"A~D COfl1PRESSED LANGUA[~E 

The Xerox standard compressed language is used to represent 
~urce EBCDIC information in 0. hig_hlr c?mpressed form. 

Meta-Symbol (along with several of the utility p~ograms) 
accepts this form as input or output I will accept updates to 
the compressed input and wi II regenerate source when re­
quested. No information is destroyed in the compression or 
decompression. 

I 

I 

Records may not exceed 108 bytes in length. Compressed 
records are punched in the binary mode when represented 
on card media. Therefore, on cords, columns 73 through 
80 are not used and are available for comment or identifi­
cation il)formation. 

The fi rst four bytes of each record are for check i ng purposes. 
Th~ > are as follows: 

Byte 1 Identification (OOL11000) L = 1 for each record 
except the last record, in which case L =0. 

Item Function 

,0 Ignore 
.' 1 Not currentJy assigned 

i' ~nd of line 
3 End of file 
4 . Use 8-bit character that followst 

5 Use n + 1 ,blanks (next 6-bit item is n) 
6 Use n+ 65 blanks (rlext 6-bit item is n) 
7 Blank 
8 0 
9 1 

10 2 
11 3 
12 4 
13 5 
14 6 
15 7 
16 8 
17 9 
18 A 
19 B 
20 C 
21 D 
22 E 
23 F 
24 G 
25 H 
26 I 
27 J 
28 K 
29 L 
30 M 
31 N 

I 
i 

Byte 2 Sequence number (0 to, 255 and recycles). 

Byte 3 Checksum which is the least significant 8 bits 
of the sum of all bytes in the record except 
the checksum byte itself. Carries out of the 
most significant bit are ignored. If the 
checksum byte is all l's, do not checksum 
the record. 

Byte 4 Number of bytes comprising record including 
the checking bytes (!S 108) 

The rest of the record consists of a st'ring of 6-bit and a-bit 
items. Any partial item at the end of a record is ignored. 

, The following six-bit items (decimal number assigned) com­
I prise the string control: . 

Item Function 

32 0 
33 P 
34 ,Q 
35 R 
36 S 
37 J 
38 U 

.,39' V 
AO w 
41 X 
42 y 
43 Z 
44 . 
45 < 
46 ( . 

47 + 
48 I 
49 & 
50 $ 
51 * 
52 ) 
53 ; 
54 ..., 
55 -
56 / 
57 I 

58 % 
59 '-' 

60 > 
61 : 
62 I 

63 = 

tEight-bit characters are in uncompressed EBCDIC format (e. g., !@'?). 



A'PPENI)U< H. XEROX'STANDA:RD SYMBOLS, 'COOESAf~D CORRESPONDENCES 
..... . 'i.. t

· '. r . .' ' J' l~" . • 

XEROX STANDARD SYMBOLS AND COOES " , 

The symbols I isted here inc'Jude 'two typ~s: graph ic sYmbols 
and control characters. Graphic symbols -dr~ displayable 
and printable; control characters are not. Hybrids are SP 
(the symbol for a blank space), and DEL (the delete code) 
which is not considered a control command. 

Two types of code are also shown: (l)the a-bit Xerox Stan­
dard Computer Code, i. e., the Xerox Extended Binary­
Coded-Interchange Code (EBCDIC); and (2) the 7-bit Amer­
ican National Standard Code for information Interchange 
(ANSCII), i. e., the Xerox Standard Communication Code. 

XEROX STANDARD CHARACTER SETS 
1. EBCDIC 

57-character set: uppercase letters, numerals, space, 
(Jnd & - / • < > ( ) + I $ * ': ; , 
% ',,@ I = 

\ . 
63-character set: sam~ as above plus ¢. ? 
fI ..., 

, 89-character set: same os 63-character set plu.s lower- " 
case letters 
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2. ANSCIl 

64-character set: uppercase letters, numerals, space, 
and I tI $ % & I ( ) * +, • / \ 
i : = < > ? @ _ []A 'I..., 
95-character set: same as above plus lowercase letters 
and 1 l : ,.., \ 

CONTROL CODES 
In addition to the standard character sets listed above, the 
Xerox symbol repertoire includes 37 control codes and the 
hybrid code DEL (hybrid code SP is considered part ~f aU 
character sets). These are listed in the table titled CP~tV 
Symbol-Code Correspondences. . 

SPECIAL CODE PROPERTIES 
The following two properties of all X~rox standa;dc6d~s 
w~1I be retained for future standard coCfe extensiort$: . 

~ .. ... 
," ~ .; 

1\ AU control codes, and only the cont.fol codes, have 
.: th~ir two high-order bits equal to "OO~'. DEL is not 

consid~red- a control code. 

2. No two- graphic EBCDIC codes h6v~<;their se~en low-
order b~'$ equal. ' 



TableH-1. CP-V 8-BH C~puter Codes (EBCDIC) 

Sig ificant Digi .' ,.: 

Hexadecimal 0 1 2 '3 4 5 6 7 ' 8 ,9 A B C D ' E F 

Binary 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 10lt 1100 1101 1110 1111 

0 0000 NUL DLE lo~ly 
ESC SP & SP 0 F - -

p<-ON CAN; "i"';« / 
',: \ t 1 0001 SOH FS a i A J 1 

2 0010 ' STX DC2 GS 
ESC 

, • .1.. r ' .. , ....... ' ....... 
b k t 1 

X ', ....... , ... , s B K S 2 

X-OFF 
ESC 0, 

' .'. l 1 3 0011 ETX RS P .. ,'::, !; ...• ' ..... C I t C l T 3 

4 0100 DC4 l .', 1 i ," [ 
1 

EOT US' U ' ',. "".':'" 
d m u D M U 4 

LF ESC " 1 
5 0101 HT NL EM ( f T ...... ' e n v ] E N V 5 

:~ 6 0110 SyrJ / 
ESC ,'.'" .... ·.··0 W 

~'., 

0 ACK ) ,., f 0 w F 0 W 6 

t~ 
ESC 

," .........• ,' 

7 0111 Bel ETB 1\ •. >.,., .•••.• ,.,. !) G P X 7 T .' ,.".' 9 P x 
. EOM ESC .:~'" . " 

, t~ 8 1000 BS CAN = S i 

I,. 
.' '" h q y H Q Y 8 

~~y E: :~;~J:, ••.••.. , ....•••..... ".,' " 

! 9 1001' '" ENQ EM 
,.' 

i.,'." i I R Z 9 onl E .",:, ,' .. r z 

E~C , 2 _1 .,'!;" •••• ' .•• ; ~'< A 10 to .. NAK SUB EOT ! : 
'" . :'} 'i(} . i, .. '~} 

.~ ... ' ESC ....... ..." 
B , VT ESC 8S LF i $ , , ;ii.: ,if', 

.,;, .. , 

1~ " ~, . [s. it.'; 
,.,. 

C. FF FS ) X-QN '<' * % @ :~ 
},.,.' 

I 
] ~ 

., .... ,.,'., .'} 

D 110 CR GS HT )f-OFF ( ) I 7,·.···· 

1~:~1i " 'i'" ~;to ' IF ESC 
E SO RS only. R + ;, > = r:>:i' . .... '.,', ...... , 

F U11 SI US SUB' I~~ I 2 -,2 ? " & I -,'. ~; ,~~ ) DEL 
.-. II. A ,.. A 

¥ • " 4,7 5 

The characters A \ t} [] ar~ ANSell characters that do not appear in any'of the Xerox EBCDIC-based 
character sets, though they are shown in the EBCDIC table. ' 

2 The characters II -, appear in the Xerox 63-·and 89-character EBCDIC sets but not in either of the Xerox 
ANSCII-based sets. However, Xerox software translates the characters t I -, into ANSCII characters as 
follows: ' 

EBCDIC 

I 
I 
-, 

ANSCII 

, (6-Q) 
: (7-12). 

-- (7-14) 

3 The EBCDIC control codes in columns 0 and 1 and their binary representation are exactly the same as those 
in the ANSCII table, except for two interchanges: IF/Nl with NAK, and HT with ENQ. 

4 Characters enclosed in heavy lines are included only in the Xerox standard 63- and 89-character EBCDIC sets. 

5 Tbese characters are included only in the Xerox standard 89-character EBCDIC set. 

6 The EBCDIC codes in column 3 are used by cac to perfonn special functions. The EBCDIC codes in 
column 2 and positions AF and BC through BF are used by cac for output only. 

1 APl characters are assigned EBCDIC values that fall within the shaded area of the CP-V code set. These 
assignments are for APL internal use and are only reflected in 2741-APL translation tables. 

8 Placing a SY N code as the last position of a nontransparent message wi II prevent the transmission of the SYN 
and the normal message appendage of the CR/LF pair. This allows a user to, continue writing more than one 
message on the same I ine without affecting the carrier position. The EBCDIC SYN code is translated to an 
idle (IL) on output to 2741 terminals. 
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Notes: 

Table H"';2. , CP;..V 7-BitCo~rl~unic;atlon CodE:S (ANSell) 

Most Significdnt Digits 
Decimal '(j 1 2 3 4' 5 6 7 (row) (cof:s.)-

I- Bindry' xCOO xOOl xOlO x011 xlOO xl0l xll0 xlII , 

° 0000 NUL OLE SP ° @ P " P 

1 0001 SOH 
5 

DCl I 1 A Q a q 

2 0010 STX DC2 " 2 B R b r 

3 0011 ETX DC3 
, 

3 C S c s 

4 0100 EOT DC4 $ 4 0 T d t 

5 0101 ENQ NAK % 5 E U e u ... 
+-

m 6 0110 ACK SYN & 6 F V f v 0 
C 7 . 0111 BEL ETB I 7 G W 0 g w 
u 

:;: 
·c 8 1000 BS CAN ( 8 H X h x m 
Vi 
+-

9 1001 HT EM ) 9 I Y i 0 Y 
" ..J IF 10 1010 SUB * J Z j Nl : z 

11 1011 VT ESC + ; K 
4 [ 5 

k t 
12 1100 FF FS < l \ I 

I , I 

I, 
13 nOl CR GS - = M 

4 ) 5 
m J 4 

4_ 5 . , .. 4 
14 1101 SO RS > N .,. n '-

/ 
4 

15 1111 51 US ? 0 - 0 DEL 
A 

i 
I 

2 

1 Most significant bit, added for 8-bit format; is either 0 or aheven-parity bit for the remaining 7 bits. 

2 Columns 0-1 are control codes. 

3 Columns 2-5 correspond to the Xerox 64-character ANSCII set.· 
Columns 2-7 correspond to the Xerox 95-character ANSCII set. 

4 On many current teletypes, the symbol 

"" is t (5-141 
_ is -(5-15) 
,.., is ESC or AlTMODE control (7-14) 
I is ESC or AlTMODE control (7-13) 

and none of the symbols appearing in columns 6-7 are provided. Except for the four symbol differences 
noted above, therefore, such teletypes provide all the characters in the Xerox 64-character ANSCII set. 
(The Xerox 7015 Remote Keyboard Printer provides the 64-character ANSCIJ set also, but printsAasA. 
It also interprets the [ ] characters as I -. . ) 

5 On the Xerox 7670 Remote Batch Terminal, the symbol 

I is I (2-1) ] is f (5-13) 
[ is t (5-11) ~ is"" (5-14) 

and none of the symbols appearing in columns 6-7 are provided. Except for the four symbol differences noted 
above, therefore, this terminal provides all the characters in the Xerox 64-character ANsell set. 
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Table H.;..3. CP-V'S'y!"bol~Cod~ Correspondenc~s"~ . ' 
, ' .. : 

EBCDICt 
.:! 

Hex. Dec. Symbol Card Code ANsCtltt, M.eaning :. tert.arks 

00 0 ' ' NUL 12-0-9-8-1 0-0 nulr 
>, 

'OOthrou9h 1 F are control codes. 
01 1 SOH 12-9-1 0-1 start of'htader " 00.2741. terminals; SOH is PRE. 
02 2 STX 12-9-2 0-2 start of text .', . On. 2741 terminals, STX Is BY. 
03 3 £TX 12-9-3 0-3 end of text On 2741 terminals, ETX is RES. 
04 .. EOT 12-9-4 0-4 end of transmission 
05 5 HT 12-9-5 0-9 horizontal tab 00, 06, 07, 09-08, and OE-OF 
06 6 ACt< 12-9-6 0-6 acknowledge (positive) are idles for 2741 terminals. 
07 7 BEL 12-9-7 0-7 bell 
08 8 8S or EOM 12-9-8 0-8 backspace or end of message EOM is used only on Xerox Kp.yboard/ 
09 9 ENQ 12-9-8-1 0-5 enquiry Printers Models 7012, 7020, 8091, 

, OA 10 NAK 12-9-8-2 1-5 negative acknowledge , and 8092. 
OB 11 VT 12-9-8-3 0-11 vertical tab 
OC 12 FF 12-9-8-4 0-12 form feed 
00 13 CR 12-9-8-5 0-13 carriage return CR outputs CR and LF. 
OE .}4 SO 12-9-8-6 0-14 shift out 
OF '15 SI 12-9-8-7 0-15 shift in 

,10 16 OLE 12-11-9-8-1 1-0 data link escape 
11 17 DCl 11-9-1 1-1 device control 1 On Teletype terminals, OCI is X-ON. 
12' 18 OC2 11-9-2 1-2 device control 2 On 2741 terminals, OC2 is PN. 
13 19 ., DC3 11-9-3 1-3 devi ce control 3 DC3 is RS on 2741s and X-OFF on 
1:( 20" DC4 11-9-4 1-4 device control 4 Teletypes. 
15 "21 IF or Nl 11-9-5 0-10 line feed or new line On 2741 terminals, OC4 is PF. 
16 , ~2 SYN 11-9-6 1-6 sync LF outputs CR and LF. 
.17 23 ET8 11-9-7 1-7 end of transmission block On 2741 terminals, ETB is EOB. 
1,8 ¥ 24 CAN 11-9-8 1-8 cancel 
19 " is EM 11-9-8-1 1-9 end of medi um 
lA :26 SUB 11-9-8-2 1-10 substitute Replaces characters with parity error. 
lB ~~;..~:.." ESC 11-9-8-3 1-11 escape 
lC 2ft .. \> FS 11-9-8-4' 1-12 fj Ie separator 
10 29 GS 11-9-8-5 1-13 group separator 10, 11, 16(. 18, 19, and I,B-l~ are,-' 
IE 30, RS 11-9-8-6 1-14 record separator idles for '27Jll terminals.' ",' i 

1F 31. " 
,~t • .r 

US 11-9-8-7 1-15 unit separator ~. , 

v. . ,- . 
'" .. , 

20 32 .:\ .LF only 11-0-9-6:'1 "" .... ~ 1-5 line feed only 20 through 2F are used by COC for 
21 33 FS 0-9-1 ;. 1-12 output oob'. These focles are 
22 34 GS 0-9-2 1-13 duplicates of the lobel entries 
23 35 RS 0-9~3 1-14 that caused activation. The 
24 36 US 0-9-4 1-15 2O-2F entries output a single cod~ 
25 37 EM O-?,-5 -eo 1-9 . only and are not affected by any 
26 38 / 0-9-6 2-15 speCial COC functional processing. 
27 39 1 0-9-7 5-'4 
28 40 = 0-9-8 3-13 
29 41 CR only 0-9-8-1 0-13 ~rriage return only'-
2A 42 EOT 0-9-8-2 ().-.4 

28 43 8S 0-9-8-3 0-8 
; 

2C 44 ) 0-9-8-4 2-9 
20 45 HT 0-9-8-5 0-9 tab code only 
2E 46 LF only 0-9-8-6 1-5 line feed only 
2F 47 SUB 0-9-8-7 1-10 

30 48 ESC F 12-11-0-9-8:-1 end of file 30 through 3F couse C~C to perform 
31 49 CANCEL 9-1 delete all input and output special functions. 
32 50 ESC X 9-2 delete input line 
33 51 ESC P 9-3 toggle half-duplex paper tape made 
34 52 ESC U 9-4 toggle restri ct upper case 
35 53 ESC ( 9-5 upper case shift 
36 54 ESC) 9-6 lower case shift 
37 55 ESC T 9-7 toggle tab simulation mode 
38 56 ESC S 9-8 toggle space insertion mode 
39 57 ESC E 9-8-1 toggle echo mode 
3A 58 ESC C 9-8-2 toggle tab relative mode 
38 59 ESC IF 9-8-3 line continuation 38 toggles the backspace edit mode 
3C 60 X-ON 9-8-4 start paper tape for 2741 terminals. 
3D 61 X-OFF 9-8-5 stop paper tope 
3E 62 ESC R 9-8-6 retype 
3F 63 ESC CR 9-8-7 line continuation 

tHexadecimal and decimal notation. 

ttOecimal notation {column-row}. 
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Table ,H .. ·3. ' CP:"'Y'Symbo'I-Code Correspondences {c'ant.} 

-
EBCDlCt 

Hex. Dec. Symbol Cord Code ANsel,I tt M~aning Remarks 

40 64 Sp. olank 2··0 blank 
r. 

41 65 '12-0-9-1 41, 43, 46, and 47 are unassigned. 
42 66 1. 12-0:-9-2' decode 
43 67 12-0-9-3 
44 68 L 12-0-9-4 minimum 42, 44, 45, 48, and 49 are APl 
45 69 E 12-0-9-5 epsilon characters for 2741 APl use only. 
46 70 12-0-9-6 
47 71 12~-9-7 

48 72 A 12-0-9-8 delta 
49 73 i 12-8-1 index 
4A 74 tor' 12-8-2 6-0 cent or accent grave Accent grave used for left single 
4B 75 12-8-3 2-14 period quote. On Model 7670, , not 
4C 76 < 12-8-4 3-12 less than available, and I = ANSCII 5-11. 
40 77 ( 12-8-5 2-8 left parenthesis On 2741 APt, tis c (subset). 
4E 78 + 12-8-6 2-11 plus 
4F 79 lor: 12-8-7 7-12 vertical bar or broken bar On Model 7670, : not available, 

and I = ANSCII 2-1. 

'" 
50 80 & 12 2-6 ampersand On 2741 APl, & is n (intersection). " 

51 81 12-11-9-1 51, 52, 54, 57, 58, and 59 are 
52 82 12-11-9-2 unassi gned. 
53 83 0 12-11-9-3 quad 53, 55, and 56 are APl charact~rs 
54 84 12-11-9-4 for 2741 APt ~se only. 
55 85 T 12-11-9-5 encode . 
56 86 0 12-11-9-6 circular 
57 87 12-11-9-7 
58 88 12-11-9-8 

... 

59, 89 11-8-1- , . ;. 

5A 9p I 11-8-2 2-1 exclamation point On Model 1670, I is I . On 27.1 ),:Z 

58 91 $ 11-8-3 2-4 dollars APt, J ,js~ (degree). On 2741 ,." 
5C 92 * 11-8-4 2-10 asterisk APL, , $ is ,U (union). ... .'. ~"; 
5D 93 ) 1l-8-~ 2-9 right parenthesis , 
5E 94 ; 11-:8-8 3-11 semicolon . 
SF 95 -or, 11-8-7 7-14 tilde or logical not On Model 7670, ,., is not available, 

and,= ANSCII 5-14. 

60 96 11 2-13 mi nus, dash, hyphen 
f '!.' - ~'i~? 61 97 / 0-1 2-15 slosh 

62 98 r 11-0-9-2 maximum 62, 64, 66;'aoo 67 are APl characters 
63 99 11-0-9-3 for, ~741,APl use only. 
64 100 J 11-0-9-4 down arrow 
65 101 11-0-9-5 
66 102 CAl 1,1,-0-9-6 omega 

'.-'\1 
63, 65" 68, and 69 are unassigned. ' 

67 103 !:) 11-0 ... 9-7 superset 
68 104 11-0:-9-8 -(;" 

69 105 0-8-1 
6A 106 " 12-11 5-14 ,~ircumflex On Model 7670" is., On Model 
68 107 , 0-8-3 2-12 comma 7015 "is 1\ (caret). On 2741 APL, 
6C 108 % 0-8-4 2-5 percent "is t • On 2741 APl, % is P. 

60 109 - 0-8-5 5-15 underline Underline is sometimes called "break 
6E 110 > 0-8-6 3-14 greater than character"; may be printed along 
6F 111 ? 0-8-7 3-15 question mark bottom of character line. 

70 112 1\ 12-11-0 APl 70-72, 74, 76, and 79 Qre APl 
71 113 .. 12-11-0-9-1 APl quote mark characters for 2741 APl use only, 
72 114 - 12-H-O-9-2 overscore 
73 115 12-11-0-9-3 
74 116 S 12-11-0-9-4 less than or equal 73, 75, 77, and 78 are unassigned. 
75 117 12-11-0-9-5 
76 118 ~ 12-11-0-9-6 greater than or equal 
77 119 12-11-0-9-7 
78 120 12-11-0-9-8 
79 121 V 8-1 down delta 
7A 122 8-2 3-10 colon 
78 123 

, 
8-3 2-3 number 

7C 124 @ 8-4 4-0 at 
70 125 I 8-5 2-7 apostrophe (right single quote) . ' 

7E 126 = 8-6 3-13 equals 
7F 127 II 8-7 2-2 quotation mark 

tHexadecimal and decimal notation. 

tt Decimal notation (column-row). 
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Table B-3. CP-V Symbol-'Code Corresp'ondences (copt.) 
, , 

EBCDICt ~'1,f .. 
Hex. Dec. Symbol Cord Code ANSCli tt Meaning Remarks 

80 128'll· 12-0-8-1 ,80 is lJnos~igned, . 
8t 129 a 12-0-1 6-1 8l-89;· 91-99, A2-A9 .compri$e the 
82 130 b 12-0-2 6-2 .I~w~r,c.ose alphabet. Available 
83 131 c 12-0-3 6-3 only in Xerox standard 89- on'd 95-
84 132 'd 12-0-4 6-4 character sets. 
85 133 e 12-0-5 6-5 
86 134 f 12-0-6 6-6 
87 135 9 12-0-7 6-7 
88 136 h 12-0-8 6-8 
89 137 i 12-0-9 6-9 
8A 138 12-0-8":2 8A through 90 are unassigned. 
88 139 12-0-8-3 
8C 140 12-0-8-4 
80 141 12-0-8-5 
8E 142 12-0-8-6 
8F 143 12-0-8-7 

90 i«. 12-11-8-1 
'91 145 j 12-11-1 6-10 
'92 146 k 12-11-2 6-11 
93 147 I 12-11-3 6-12 
94 148 m 12-11-4 6-13 
95. 149 n l2-11-5 6-14 
96' . ,150 0 12-11-6 6-15 
97· 151 p 12-11-7 7-0 
98 152 q 12-11-8 7-1 

'; ,,99 153 ~r 12-11-9 7-2 

~?'" ' 154 12-11-8-2 9A through Al are unassigned.-
"9S- , ~55 12~ll-8-3 

·9C '156 ' l2-11-8-4 '. 
9D~~ l57 

I U-l't-8-5 
\ 

9E '158 I 12-11-8-6 
9F 159 I 12:-11-8-7 

AO 160 11-0-8-1 
A1 161 11'-0::'1 
A2 162 s 11-0-2 7-3 
A3 163 t :t~~ 11-0-3 7-4 
A4 164 u -;"'t ·.:~1-Q-4 7-5 
A5 165 v . ·"-0-5", 7-6 
A6 166 w : .. jf~-6 7-7 
A7 167 x ·11-0-7 7-8 
A8 168 y 1,-0':8 7-9 
A9 169 z 11-"0-9 : ; 1,..10 
AA 170 11-0-8-2 . M through AE are unassigned. 
A8 171 11-0-8'-3 
AC 172 11-0-8-4 . ~,. 

AD 173 11-0-8-5 
AE 174 11-0-8-6 
AF 175 I 11-0-8-7 logical and AF is used by COC for output of 

an ANSCII 7-12 code only. 

BO 176 
\ 

12-11-0-8-1 
Bl 177 12-11-0-1 5-12 backslash 
B2 178 t 12-11-0-2 7-11 left brace On 2741 terminals, 1 is'output as (. 
B3 179 12-11-0-3 7-13 right brace On 2741 terminals, J is output as ). 
B4 180 [ 12":11-0-4 5-11 left bracket On Model 7670, [is t. On Model 
B5 181 ] 12-11-0-5 5-13 right bracket 7015, [is I. 
B6 182 12-11-0-6 On Model 7670, ] is l. On Model 
B7 183 12-11-0-7 7015, ] is-,. " 
B8 184 12-11-0-8 BO and B6 through BB are unassigned. 
89 185 12-11-0-9 
SA 186 12-11-0-8-2 
BB 187 12-11-0-8-3 
BC 188 [ 12-11-0-8-4 left bracket BC, BD, and BF are used by COC for 
SO 189 ] 12-11-0-8-5 right bracket output of ANSClI 5-11, 5-13, and 
BE 190 lost data 12-11-0-8-5 lost data 7-14, respectively. 
BF 191 -, 12-11-0-8-7 logical not On 2741 Selectric and EBCD Standard 

Keyboards, [ is output as (and ] 
is output as ). 

tH~xadecimal ond decimal notation. 

ttDecimal notation (column-row). 
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-~ 
.... ". ... 

EBCDlCf 

~~ .. p);~ Symbol Ca!'d Code ANS.CHtt. Meoning Remarks ,: . 

CO 192 SP {2-0 2-0 . blank .; Output only. 
C1 193 A 12-1 .4-1 . CI-C9, 01-09, E2-E9 comprise the 
C2 194 8 12-2 ,(-2 uppercase alphabet. 
C3 195 C 12-3 4-3 
C4 196 0 12-4 4-4 
C5 197 E 12-5 4-5 
C6 198 F 12-6 4-6 
C7 199 G 12-7 4-7 
C8 200 H 12-8 4-8 
C9 201 J 12-9 4-9 
CA 202 12-0-9-8-2 CA through CF are unassigned. 
CB 203 12-0-9-8-3 
CC 204 12-0-9-8-4 
CD 205 12-0-9-8-5 
CE 206 12-0-9-8-6 
CF 207 12-0-9-8-7 

DO 208 11-0 DO is unassigned. 
01 209 J 11-1 4-10 

'. 

02 210 K 11-2 4-11 
03 211 L 11-3 4-12 
04 212 M 11-4 4-13 .,. 
05 213 N 11-5 4-14 
06 214 0 11-6 4-15 \ 

07 215 P 11-7 5-0 
08 .216 Q 11-8 5-1 .. 
09 .217 R 11-9 5-2 ··l 
OA' '218 12-11-9-8-2 OA thro~ .Of are. unass~:f 
DB 219 12-11-9-8 .. 3 
DC 220 

\ 
12-11-9-8-4 

, 

DO 221 12-11-9-8-5 c 

I 
DE 222 I 12-11-9-8-6 
OF 223 12-11-9-8-7 

EO 224 - 0-8-2 2-13 minus Output cn1y~.~1 is unassfgneCl. 
E1 225 11-0-9-1 
E2 226 S. 

..• 
0-2 5-3 

E3 227 1. 0-3 5-4 
E4 228 U 0-4 5-5 
E5 229 V' 0-5 5-6 
E6 230 W 0-6 5-7 
E7 231 X 0-7 5-8 
E8 232 Y 0-8 ..-:- . ....,.; . 5-9 

'. 
E9 233 Z 0-9 . t-io 
EA 234 11-0-9:8':2 

I .. ~ 
EA th~oush EF are unassigned. 

EB- 235 11-0-9-8-3 
EC 236 11-0-9-8-4 
ED 237 11-0-9-8-5 
EE 238 11-0-9-8-6 
EF 239 11-0-9-8-7 

FO 240 0 0 3-0 
Fl 241 1 1 3-1 
F2 242 2 2 3-2 
F3 243 3 3 3-3 
F4 244 4 4 3-4 
F5 245 5 5 3-5 
F6 246 6 6 3-6 
F7 247 7 7 3-7 
F8 248 8 8 3-8 
F9 249 9 9 3-9 
FA 250 X 12-11-0-9-8-2 multiply FA through FF are APl characters 
FB 251 12-11-0-9-8-3 divide for 2741 APl use only. 
Fe 252 - 12-11-0-9-8-4 right arrow 
Fo 253 - 12-11-0-9-8-5 left arrow 
FE 254 12-11-0-9-8-6 FE is not assigned. 
FF 255 DEL 12-11-0-9-8-7 delete Special - neither graphic nor 

control symbol. 

tHexade~imal and decimal notation. 

ttOecimol notation (column-row). 
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Table H-4. ANSCll Control-Cha~act~r Translation Tobie 
. , 

Input .. '. ~ .. Output ' 
, , , 

I 
TTY Prog. Receives ' T ransrhitted 

ANSCIl Key Echoed (EBCDIC) , Process EBCDIC ,(ANSCll) 

NUL (00) pcs None None None NUL" (00) Noth i ng (end of 
output message) 

SOH (Ol)t AC 
SOH SOH None SOH (Ol) SOH 

STX (02)t BC 
STX STX None STX (02) STX 

ETX (03)t C
C 

ETX ETX None ETX (03) ETX 

EaT (04l DC EaT EaT Input Complete. EaT .(04) EOT 

ENQ (~5)t EC ENQ ENQ (09) None HT (OS) Space(s) if tab 
, .. ( 

simulation on, or 
~. HT (09) if not. 

'" 

ACK' (06)t F
C 

ACK ACK None ACK(06) ACK 
... 

BEL (()7) ~,' GC 
B~~ BEL None BEL (07) BEL 

,: ~~l 
',~ , ' 

BS (08) '. ''\, BS . BS None BS (08) BS 

HT (09) Ie I ,. Space to tab stop Spaces to tab stop, None ENQ (09) ENQ(05) 
if tabsimulation or one space, or tab 
9n~.<,or 1 space if (05)depending on' " 

'~~~'f~ space i~sertion mode. < . -
~ ,.' 

" ' .. 
LF/NL (OA) NL • : ,;.C1t :and.LF IF (15)' Input Complete. NAK (OA) 

, 
NAK (15) , ' 

," ~ .• , t .• .. 
VT (OB) KC VT VT None VT (Oil) VT 

FF (OC) L
C 

None FF Page Heo.': (lnd, I~F (OC) Page Header 
"I~pu.t :Complete. : 

CR (00) CR CR and LF CR (00) Input Complete. CR (00) CR and LF (OA) 

SO (OE) NC 
SO SO None SO (OE) SO 

51 (OF) OC SI 51 None 51 (OF) 51 

OLE (10)t pc OLE· OLE None OLE (10) OLE 

DCl (11) QC DCl None Paper Tape On. DCl (11) DCl 

DC2 (12) R
C 

DC2 DC2 None DC2 (12) DC2 

DC3 (13) SC DC3 None Paper Tape Off. DC3 (13) DC3 

DC4 (14)t T
C 

DC4 DC4 None DC4 (14) DC4 

NAK (15)t UC 
NAK NAK (OA) None LF/NL (15) CR and LF (OA) 

tThese characters are communication control chara'cters reserved for use by hardware. Any other use of them risks in-
compatibility with future hardware developments and is done 50 by the user at his own risk 
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, ' 

. Table H-4. ANSCU Control ... Choro'cJer Tran~Iotion Table' (cont.) 

~' 
ANSCII ,. Key' Echoed 

ETB (17/ 

CAN (18) 

EM (19) 

SUB (1A) 

~,SC (1 B) 

FS (1ci 

GS (10) 

RS (1E) 

US (1 F) 

} (70) 

-(7E) 

DEL (7F) 

SYN 

ETB 

Back-arrow 
and CR/LF 

Back-arrow 
and CR/LF 

SUB 

K
CS 

None 
ESC 
PREFIX 

\ 
fS 

os 

, RS 

ALT- } or N~ne 
MODE 

ESC -or None 
(7015) 

Rubout \ 

~.­
" 

Prog. R~c~ives 
(EBCDIC;) 

SYN 

ETB 

None 

None 

SUB 

None 

FS 

GS 

RS 

US 

} or None 

-or None 

None 

Process 

None 

None 

Cancel input 
or output 
message. 

EBCDIC 

SYN
t 

(16) 

ETB (17) 

CAN (18) 

Monitor Escape/ EM (19) 
Control to TEL 

Input Complete SUB (1A) 

Initiate escape ESC (1 B) 
sequence mode. 

Input Complete FS (1C) 

Inpu.t Complete GS (10) 

Input Comp I,ete RS (I E) 

input Complete us' (1 F) 

} if model 37; as t(B3) 
" ESC if model 33, 
35, or 7015. 

-if model 37; as -, (5F) 
ESC if model 33, 
35, or 7015 

Rubout last DEl (FF) 
character. 

Output 

Transmitted 
(ANSCII) 

SYN (not trans­
mitted for last 
character in 
user's buffer). 

ETB 

CAN 

EM 

II (A3) 

l.~. ~~.' 

'" ESC 

,,'RS 

US 

}(7D) 

--(7E) 

None 

A" ANSell upper and lower case alphabetics are translated on input into the 
corresponding EBCDIC graphics as shown in Tables C-l and C-2. All special 
graphics map as shown, allowing for Table C-l, Note 2, and the exceptions 
above for model 33 and 35. Lower case alphabetics map into corresponding 
EBCDIC upper case if the ESC U mode is set. Upper case alphabetics map 
into corresponding EBCDIC lower case if ESC) is set. 

Alphabetic and symbol output trans­
lation is also as shown in Tables C-.1 
and C-2; for Models 33 and 35, and 
7015terminals, however, lowercase 
alphabetics are automatically trans­
lated to upper case. 

tThese characters are communication control characters reserved for use by hardware. Any other use of them risks in­
compatibi Iity with future hardware developments and is done so by the user at his own risk. 
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"Table H-4. Subst,itutiOri!; for Nonexist,ent Choroct~rs on 2,74\ KeybQards 
" . " 

EBCDIC APl ,Selectric fBCD 
Cha(,acter Keyboard Ke'ybocird ' ~,cybo01'd 

, 

> > , (upper' case) > 

< < ! (upper case) < 

" 1 ' ¢~ ,. 
" ~.~ 

I I 0 
(degree) I 

--, - ± 
, --, 

, 
I 

, , 
%' P % % 

t c I ~ 

@ a @ @ 

II 
" V II .. 

'. 

I":~ 0 I I 

& n & & 
~ 

;"'$ J "~ , ' 
'U $ 

,~ \Y',! t. 
.~t-

, .... ~'i -, " 
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APP,erJDIj{ t·SPI1(t~·fILtFEATURE 

The SPILL-FILL feature allow$ so'ling of symbiont files. 
For proper control, the programs written to use this f~oture 
~ust follow these rules: 

0) FPT's must be used for CALl,8 exactly as shown on the 
following poges. 

b) The user's SRl at the time of CAL must contoi.n the 
code thot agrees with the desired function and FPT. 

c) AO privilege is required for SPILling and Filling of 
output fi les in save mode. 

d) 80 privilege is required for SPILling JeL files in 
save mode. 

e) CO privilege is required for Filling JCl files and for 
deleting files. . 

f} No concurrent OIJtput files ore eligible for SPilling or 
FflU'ng. 

'",. "" 

g)' ,..:No running JOBS can be SPILL«I/Fllled. 

At this time, no log of SfllLed files is mointoi~ed by the 
system. If, after SPI Lli n9 a Jet nle, the.c lose operation 
specifies SAVE rother·thon DELETE, on .entry is mode on· 
the operator's console that shows the job ID as retubmitted., 
If FILling 0 JeL file at another job step" a n,ew SYSID "; 
assigned and'returned in the user's SR1. Thh ptes~rves the':.t: 
uniqueness of BATCH 10$0 It is the SPllLlflll u.s.r's~;': 
resp:msibility to keep other users informed d ony such 

changes. '. " " 

If, SP'lLing in the SAVE mode and tf)e !,~ber o'JNFll~(~\ 
OUTFllE slots drops too low, the'lo,Iser is qlJ-.ed.lor RaBAT.:; 
to make more slots available. The user should bOQwor'o of ' 
the number of fi Ie slots oval'able before starting. Moni tor 
cell Bl:IFS contains the n~mber of available INFILE sloh 
and Sl:OFS contains the number of available OUTFllE 
slots. 

Wtte:1 Filling a JCL file and a slot is taken, the user's SRl 
is updoted with the value of BL:IFS. When FILling an out­
put f; Ie and 0 slot is taken, the user's SRl is updated with 
Bl:OFS. These values are not converted to EBCDIC. If 
insufficient slots ex;st, the user's SRl is set to -1, and the 
requested FILL is denied. 

On return, the user's SRl contains the following: 

SRl 

~-~-i· F F F IF 

~ 8l:IF~B_L_:O ____ FS ____ ~ __ ~_N_E_W_S~Y_S_ID ____ ~ 
o 16 31 

F 

Example of how to SPILL: 

START 

SPllL1 

SPILl2 

SPIlL3 

SPlll4 

SPILLS 

SPILl6 

REF M:XX,M:ZZ 
EQU S 

User Initialization Code 

M:OPEN 

EQU 
LI ,SR1 
EQU 
CAU ,8 
8CS,8 
M:OPEN 

M:WRITE 

M:READ 

lW,Rl 
SlS,Rl 

M:YY ,( •••• 

S 
C'SP' 
S 
SPlllFPT 
BAD 
M:XX,(DEVICE, .q'), 
(FPARAM,FPT2),; .. 
(ABN , NOFllE) ,'l ~ •.•• 
M:VY, (8UF~FPT2), 

. (SIZE,'S6),( ••••.• 
M:XX,(BUf ,BUF~2), 
(SI ZE, 512) , (AB N , EOF) ,. 
( ... 
M:XX-+4 
-17 

, " 

SPIll7 , M:WRITE M:YV ,(!UF ,8UF2), 
(SIZE,'*i),( ••• ~ •• 
SPIlL6 

EOF 

' .. :t-

'* .... ' 

'* 

NOFllE 

'* 
'* 

BAD 
'* 
• 
'* 

SPlllFPT 
OPTCON 
REaPl 
OPTP2 
OPTP3 
REOP .. 
OPTP12 
REQP13 
OPTP21 

User Terminotion Code . 
Checking < SR,l . 
and lossing Whah 
Been Done 

User Cod. to Handle that Function 

User Cod. to Handl. Bad FPT, Insufficient 
symbiont space. . 
Also If PrivIlege Wrong for RIoque:ted Foatur. 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
GEN / 16,8,C 
DATA 

X'lAOOOOOO' 
'X' FO 180S.I'r\O' 
C'C2' 
C'qq' 
X'n' 
X'2' 
C'form' 
X'o' ,X"p' ,X'hp' 
X'id' 

I::;IFT! 'Hi-,j Tel EUl=-

THE SAMPLE PROGPA~ 



'J. 

FPT2 
BUF~ 
:It r 
r 
r. .,.. 

'. 
'* 
'* 
'* 
'* 
'* 

'* 
• 
'* 
.... 
..... 

BOUND 8 
RES 14 
RES 512 
OPTCON needs to be odiusted for proper. 
presence bits 
REQ P 1 , REO P4, REQ P13 must be there or 
CAll,S wi II be errored. 

REQ Pl, OPTP2, OPTP3, REQ Pt3, OPTP21 can 
be indirect. 

Any other parameter presence bi ts will resu It 
in an error return from the CAll ,S. 

qq 

n 

can be used to selectively SPILL files 
for specific devices. 

'" 
. 'fILL6 

EOF 

'" 
'" 
• 

FPT3 
• 
'" 
INBUF 

BAD 

User Code to Check fo~. Multi,ple Fi.lc, 

M:WRHE M:XX,(BUF~IN8UF), 
JSIZE,*1),(. ~' •• 

8 , FillS' 
M:CLOSE M:YY',.( .•. 
1I ,SR1 C'FI' 
M:LDEV 'C2' ,ASAVE 
user code to check SRl 
and perform required functions 
based on its contents; i.e., new SYSID '• 

RES 14 
FPT not optional, all parameters must remain 
as they were from SPILL operations. 
RES 512 

EQU $ 
user code 

"", .• 
is the origin of thfJ fj Ie being 
SPilLed; 0 indicates a local fi Ie, any 
other number indicates a remote file 
and n is the work station number. 

.; '. ~ . .., 

'* 
'* 
'* 
... 

'* 
* 
'* 
* 
'* 
'* .. 
'* 
'* 

." 

... 

Ip 
hp 

id 
m 

is the low priority range 00-22 
is the high priority range 00-22 

OO-OF ore input JCL fi les waiting in 
bat.ch queue to run priority O-F. 

11-20 output ~i.~es priority O-F 

21 m~ssage files 

22 NeTl confrol files. 
is the SYSID af the file. ".; . 
4 means temo~e fi Ie; from RBBA 11 
, ~ 14_se~~~). 

,1 means,~&mPC?~~~lmove file 
from RBBA fs )ai S2 while 
making .C6py ~f it (""\t~) • 

form If form name needs to be specifi·ed.·' 

Example of how t~Fllli that is, return what was SPilLed: 

REF M:XX,M:YV 

START Eau $ 

'* User Initialization Code for Record Keeping 

FllLl 
FIlL2 

flLl3 

FILL4 
FIlL5 

M:OPEN 
M:READ 

II ,SRl 
CAll,S 
BCS,S 
M:OPEN 
M:READ 

LW,l 
SlS,l 

* fa :::,EL..FC:T ! .... _LC·, 

M:XX,( •••••• 
M:XX I (aUF, FPT3), 
(SIZE,56),( ••• 
C'FI' 
FPT3 
BAD 
M:YV ,(DEVICE,'C2') 
M:X X, (BUF ,I NBUF) I 
(SIZE,512), (ABN ,EOF), 
( ... 
M:XX + .. 
-17 

:r.'Ei.::rCE ~JFr'iE I·.r ~E=. t·j'-::, !_f- ~ i_ r'O • 

M:LDEV (SPILL) FPT Options 

Word 1 

I~~~I:I,I, 1,I,I.U .. ~JJJJ.J"l.bUJJJJJJJJJJ 
- stream-id (Pl) . 

fa "I" ,:. .:, "I" " JL" ,: ;'I;~;:~~.-;,d" "I" " " J 

~ption WSN (P3) 

option SPill (P4) 

II . I : :! 21 
o 1 2 ,1. 5 , 7(. t 101111211 14 151617 I' 1,1:10 21222124252.2712829 JO 11 

option FORM (P12) 

tion PRIO (P13) 

I F':E"! S ~ U::::- E THE r"·PY·i E R I ,= DE 1.-' :r C E r·.! U \ .. ~ :F E R 

90 3 (::,:,., I) 1 ,'... ,;,;", '31 "',) • IF [1F'TF2= U 'i T;-lE~'~ NC',1 DEi . .' I CE SELECT I 01"''\ 224. l' Appendix I 
IS .D'.]j"'.jE (.S'y·r'i:E:IOriT I="ILES FQt:;' Hi_.L rEi/ICES FiPE :r.:'Ur'~FED). 



option SYSID. (P21). 

M:lDEY (Fill) FPT - As FPARAMs 

word 0 

word 1 

word 3 (P2) 

word 4 (P3) \ 

I' I . : I': .:'. '1. :~~ I 
~o~i~2~J~I'~5-.,-,rh'r7'~IO~i~dhl~2~iJrrrI4~i~'~16~1'~I~.'f~'I~M~inf~2~1'lJrl~2'~'~j~2~.1v~I~2.rH~~~JI 

i 
i 

word 5 (P4) 

224.2 Appendix I 

i 
.", 

word 6 (P8) 

word 7 (P9) 

word 12 (P15) I .... : 
6i2jl~J.'i 

... R_~ed.. ... I 
,6 ",.i il " i3 16 l' Ii 1,!26 }, U liiz4 is 20 211z8 29 Xi 31 

word 13 (P2J) 
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* command, ANlZ, 46 
7 command, DRSP, 110 
I command, ANLZ, 46 
560 cluster/unit matrix, 156 
560 Remote Assist Station, 175,23 
2741 terminal, substitutions for nonexistent characters, 223 

A 
A Programming Language, 8 
active interrvpt, 126 
ALL~om~a'~d, ANLZ, 43 
.An~iyze (see ANLZ) 
'A~lZ, :i2, to; 23 

batch mode, 42 
"C'omn:lahd summary, 59,58 

ANLZ, :~ommands, 42 
*, 46 _. 

1,46" . 
ALL, 43 
BF, 47 
CLOSE, .48 
COMPARE, 46 
DELTA, 47 
DISPLAY, 43 
DUMP, 48 
END, 49 
HELP, 48 
INPUT, 43 
IS, 48 
LINE FEED, 46 
loc, 43 
loc =value, 46-
loc 1, loc2, 46 
lP, 47 
MAP, 46 
MONITOR, 46 
NODELTA, 47 
PRINT, 47 
ROWS, 47 
RUN, 43 
SEARCH, 47 
SMASK, 47 
SPY, 48 
SYMBOl.S,48 
SYMBOl/,48 
UC,47 
UNMAP,46 

ANlZ, ghost mode, 42 
ANlZ, messages, 58 
ANLZ, on-line mode, 42 
ANLZ, output, 49 
ANS COBOL (see COBOL) 
ANS labeled tope, xi 

ANsell, 216,214,221 
AP,6 
APL, 8 
application processors, 11 
armed interrupt, 126 
Ass'embly Program (see AP) 
automatic recovery, 23 

B 

BASIC, 6 
Batch (processor), 11 
batch job, xi 
batch processing, 1 
BF command, AN LZ, 47 
binary input, xi 
booting, 24,37 

from disk, 40 
bootstrap I/O error recovery, 40 
bootstrap operations (see booting) 

c 
CCI, 99,4 
character setsl 214 
CIRe, 12 
cleared tnterrupt, liS 
CLIS coinmanq, ELLA, '68 ' 
CLOSE command, ,ANlZ, 48 
cluster/unit matrix, '156 
COBOL, 7 
COBOL On- Line Debugger, 10 
codes and correspondences, 214 
command processor programming, 101 
command processors, 3 
command summaries, ANlZ, 59,58 

DRSP, 113,110 
ELLA, 91,90 
reconfiguration and partitioning, 29,24 

command syntax notation, x 
commands, control, xi 
COMPARE command, ANLZ, ~ 
compressed language, 213 
concatenation, xi 
conditional patch control commands, 35 
conflicting reference, xi 
Control (processor), 4 
control codes, 214 
Control Command Interpreter, 94,4 
control commands, xi 
control message, xi 
cooperative, xi 
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CP-Voperati/19 'system, :3 
crash analysi~ (set; A,N L.Z) 

o 
Data Control Block, 96, ~i 
DCB, 96,xi 

diagnostic, 122, 115, 120 
DDCB, 122, 115, 120.1 
DEFCOM, 10 
DELETE command, DRSP, 109 

GENMD, 34 
Delta, 9 
DEL TA command, ANLZ, 47 
Delto format patches, 24 
DEY command, ELLA, 84 
DEYDMP, 5 
device designation codes, 156 
device names, 156 
Device Save/Restore processor, 5 
device type codes, 156 
diognostic DCB, 122, 115 
diagnostics (see on-line peripheral diagnostic facilities) 

. disbbled interrupt, 126 
disarmed interrupt,_ 126 
DISP c.ommand~ ELLA, 81 
DISPL command, ElLA, 87 
DISPLAY command, 

ANlZ,A3 
PPS,14S~. 

DRSP, 106/1'1 . 
DRSP, commo nd "Symmary, 113, 110 
DRSP, commands, ; 

?, 110 
DELETE, 109 
END, 110 
ENTER, 106 
LIST, 109 
LISTAll, 109 
REPLACE, 109 

DRSP, error messages, 111, 110 
DRSP, limitations and restrictions, 110 
DUMP command, ANLZ, 48 
Dynomic Replacement of Shared Processors (see DRSP) 
DYNRESDF command, PPS, 146 

E 

EASY, 4 
EBCDIC, 215,214 
Edit (processor), 10 
EDMS, 11 
ElLA, 65, 11,22 
ELLA, command summary, 91,90 
ELLA, commands, 

(LIS, 68 
DEV, 84 
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DISP, 81 
DSPL, 87 
END, 82 
MOD, 84 
RSET, 82 
SET, 65 
SlIS, 77 
SUM, 81 
TIME, 83 
TYPE, 84 

ELLA, 
error log entry headings, 70 
error log entry types, 77 
input/output assignments, 65 
input/output characteristics, 67 
interrupting execution, 68 
messages, 90 
predefined tasks, 87 
RB:FLAGS structure, 75 
starting execution, 65 

enabled interrupt, 126 
END command, AN LZ, 49 

DRSP, 110 
ELLA, 82 
PPS, 147 

:ENO command (boot-time), 29 
ENTER command, DR~r/:{~_~ 
ERR:FIL, 65,22 : '; 
ERRFIlE file, 178,65 
ERRFJlE file formots,el78 
~d granule releO~~, ~l88 
configuration' record, 187 
device error, '·184 . 
duplicate entries; 187 
e~ueue tabr~ overflow, 196 
en-log recor~ I ength error, 182 
file inconsistency error, 186 
hardware errors, 192 
I/O a~tivity count, 192 
illegal entry type, 183 
incorrect time, 183 
instruction exception, 194 
lost entry indicator, 187 
memory fault interrupt, 183 
memory parity secondary record, 195 
MFI primary record, 194 
operator message, 192 
partitioned resource, 196 
PFI primary record, 194 
power on, 187 
processor fault interrupt, 183 
read error, 182 
remote process i ng error, 188 
returned resource, 196 
secondary records for disk pack, RAD, and tape, 185 
Sigma 6/7 memory parity secondary record, 195 
SIO failure, 183 
software-detected symbiont inconsistencies, 186 
system identification, 187 
system startup, 185 
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. time Ollt, 184 
time stomp, 188 . 
unexpected interrupt, 184 
watchdog timer, 193 
Xerox 560 memory parity secondary record, 195 
Xerox 560 secondary record for poll information, 195 

ERRMSG file, 63 
error detection and recovery I. 22,23 
error log file (see ERRFJLE) 
Error Log listing program (see ELLA) 
error log, 

reading, 92 
writif19,92. 

error message file, 63 
error messages (see messages) 
error record terminology, 178 
executi,on control processors, 9 

. Extended Data Management System, 11 
Extended FORTRAN IV,S 
external reference, xi 

F 

FDP, 9 '. . . 
file maintenance processQ~4.·23· 
files, 

extension, 101, xi 
identification, 98,.; 
shared, 101 

FILL (processor), 4 . 
Fix (processor), 4 
fixed monitor locations, 44 
FLAG, 7 
FORTRAN, 5 
FORTRAN Debug Package, 9 
FORTRAN libraries, 98, 14 
FORTRAN Load and Go, 7 
FPT, xi 
FREE command, PPS, 145 
FRES, 5 
FSAVE, 5 
function parameter table, xi 

G 

GAC, 5 
:G ENDCB command, 34 
General Purpose Discrete Simulator, 12 
GENMD, 

commands, 
DElETE, 34 
GENMD, 34 
LIST, 34 

error messages, 36,35 
patches, 35 

GENMD command, GENMD, 34 

GET comMand .. PPS, 145 
gho$t job, xi 
ghost io~, init'ic:tin9~ 92 
globalsyrnbol, xi 
:GO command (boot-time), 27 
GO file, xi 
GPDS, 12 
Granule ACcolJnting Cleanup processor, 5 
granule, xi 

H 

hardware-error diagnostic CALs, 91 
initiate ghost job, 92 
read error log, 92 
write error log, 92 

HELP command, ANLZ,48 

I/O scheduling, 18 
leS, 126· 
initia~ization and start-up routines, .24 
INPUT command, ANlZ, 43 
interrupt connection and control services, rec,a'-:-time, 126 
i'nterrupt. control ~Iock, 1~~ -
interrupt label, 126. 'Y' 

lOP desigootior,cocJes, 15{> 
IS command, ANLZ, ~8 

J 

JIl, 95,xi 
iob step, xi 

K 

key, xi 
key-in, xi 

l 

Label, 5 
language processors, 5, xi 
libraries, 104 

FORTRAN, 98, 14 
public, 104,xii 
system, xiii 
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I ibrary'"!o'od' module, xi 
LINE FEED cornmand~ANLZ,' 46 
li nk (processor), 9 
linking loader, xi 
LIS T command, 

DRSP, 109 
GENMD, 34 

list formats (transaction processing), 152 
LISTALl command, D2SP, 109 
load (processor), 9 
load mop, xi 
lood module, xi 
lac command, ANlZ, 43 
loc ~= value command, ANLZ, 46 
loc 1, loc2 command, ANLZ, 46 
log-on connection, 94 
logical device, xi 
logical device stream, xi 
LOGON/LOGOFF, 3 
lP command, ANlZ, 47 
lYNX (processor), 9 

M 
'''M~BlIST, 117 
M:CHKINT, 139 
M:ClOCK, 132 " 
M:COC, 143 
M:CONNECT; 127 
M:DCLOSE, ,U7 
M:DDC~, 115' . 
M:DISCONNEtT~ 128 
M:DMOD' '. )20 
M:DMODX; 120, 
M:DOPEN, 116 
M:EXCP, 140 
M:EXU, 136 
M:FPP, 137 
M:GDG, 138 
M:GETID, 149 
M:GJOB, 137 
M:GJOBCON, 127 
M:GPP, 137 
M:HOlD, 131 
M:INHIBIT,129 
M:INTCON, 129 
M:INTRTN, 130 
M:INTSTAT, 131 
M:IOEX, 134 
M:LOCK, 119 
M:IAAP, 120, 137 
M:/.AASTER, 136 
M:NEWQ, 140 
M:QFI, 130 
M:QUE, 142 
M:OUEUE, 149 
M:RDG, 138 
M:RUE, 138 
M:SIO, 119 
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M:STARTlO, 134 
M:STOPIO, 132 
Manage, 12 
MAP command, ANlZ, 46 
master system tape, 24,25 
memory control, 96 
memory layout, 20 
memory management, 14 
messages, 

ANlZ, 58 
DRSP, 111, 11 0 
ELLA, 90 
GENMD, 36,35 
on-line peripheral diagnostics, 114 
PASSO, 41 
reconfiguration and partitioning, 32,31 

Meta-Symbol, 6 
MOD command, ELLA, 84 
monitor, 13,xii 
MONITOR command, ANlZ, 46 
monitor DEFs (for real-time), 147 . 
monitor dump analysis progrdm (see ANtZ}~ 
MOS command, EllA" 88 

J, 

:l'4dPELT.A command, ANlZ;·~.r 

Q 
obiect languagel 195,xii 
oblect module, xii 
ori-line job, xii 
on-line peripheral diagnostic facilities, 114,22 

abnormal codes and messages, 121, 120 
DOCS, 122, 115, 120 
M:BLIST, 117 
M:DCLOSE, 117 
M:DDCB, 115 
M:DMOD#, 120 
M:DOPEN, 116 
M:tOCK, 119 
M:MAP, 120, 137 
M:SIO, 119 
PSECT directive, 114 
restrictions, 114 

operational label, 155,xii 
output (see messages) 
overlay loader, xii 
overlay program, xii 
overlay restrictions, shared processors, 96 

p 

page allocation for real-time, 143 
:PART comma"ld, boot-time, 29 
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portitioning, resources, 27,29 
PASSO, 41 : 
PASSO, error messages, 41 

/patch, xii 
patch control commands, conditional, 35 
patch deck comment cards, 37 ' 
patch deck structure, 24 
patch deck symbol table, 26 
patch file creation, 37 
patches, Delta format, 24 
patchi ng operat ions, 24 
PCl, 10 
Peripheral Conversion langucge, 10' 
peripheral device (see de~ice) 
peripheral diagnostic facilities (see on-Hne'peripheral 

'diagnostic facilities) 
physiccd device, xii 

,ph'ys,ic~1 page allocation for real-time, 143 
. Physl~al Page Steoler (see PPS) 

PPS, )44 
PPS> 'c~m~~nds, 

DISPtA-Y" 145 
DYNt{ESDF, .Ji9. 
END, 147 
FREE, 145 
GET,' 145 
RESDF, 146 

preventive maintenO~(:~! 
PRINT command, ANlZ~ ·47 
procedures, ., 

M:BLIST, 117 
M:CHKINT, 139 
M:CLOCK, 132 
M:COC, 143 
M:CONNECT, 127 
M:DClOSE, 117 
M:DDCB, 115 
M:DISCONNECT, 128 
M:DMOD#, 120 
M:DOPEN, 116 
M:EXCP, 140 
M:EXU, 136 
M:FPP, 137 
M:GDG, 138 
M:GETID, 149 
M:GJOB, 137 
M:GJOBCON, 127 
M:GPP, 137 
M:HOLD, 131 
M:INHIBIT, 129 
M:INTCON, 129 
M:INTRTN, 130 
M:INTSTAT, 131 
M:l0EX, 134 
M:LOCK, 119 
M:MAP, 120, 137 
M:MASTER, 136 
M:NEWQ, 140, 
M:QFI, 130 
M:QUE; 142 

M:QUEUEi 149 
M:RDG, .138' 
M:RUE 1 138 
M:SIO, ,119 
M:SLAVE,l36 
M:STARTlO, 134 
M:STOPI0 1 132 
real-time, 126 

processor management, 19 
processot privileges, 93 
processors, 

application, 11 
command, 3 
execution control, 9 
language, 5, xi 
service, 10 
shared processor facilities, 106 
system management, 4 
user, 13 

program product, xii 
prompt character, xii 
protective mode, xii 
PS~CT directive, 114, 137 
public library, 104, xii 
public programs, 93 

RA TES, 4 
R8:FLAG" 189 , 
read error log, 91 
real-time f~cilities~ 126,2 

clock service,' 132 
devid~ preemption services, 132 
direct I/o services, 134 

, ay~mic'physical page allocation, 143 
interrupt 'connection and control services, 126 
lock in core service, 131 
miscellaneous services, 137 

real-time libraries, 106, 104 
reconfiguration and partitioning commands, 27 

:END, 29 
:GO, 27 
:PART, 29 
:REMOVE, 28 
:SAVE, 28 
:TYPE, 28 

reconfiguration and partitioning commands summary, 
reconfigurotion and partitioning messages, 32,31 
recovery, 22,23 
reentrant, xii 
relative allocation, xii 
relocatable object module (ROM), xii 
Remote Assist Station, 175,22 
remote diagnostic assistance, 175,22 
remote processing, 2, xiii 
:REMOVE command (boot-time), 28 
REPLACE command, DRSP, 109 

27,24 
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- Repo~fProgr6m Gen.erator, 8 
RESDF cpmmond, PPS, 146 
RESDF memary (Al, 147 
resident program, xii . 
response time, xii 
ROM, xii 
ROWS command, ANLZ, 47 
RPG, 8 
RSET command, ELLA, 82 
RUN command, ANLZ, 43 

s 
:SAVE command (boot-time), 28 
scheduler, xii 
scheduler inputs, 15 
scheduler operation, 16 
scheduler output, 16 
scheduler status queues, 17 
scheduling, 14 
screech codes (see software check codes) 
SEARCH command, ANLZ, 47 
sfcOndory storage, xi i 

;, "mi-protective mode, xii 
serv ice processors I 10 
SET co~mand/.ElLA, 65 
shored file use, 101 
shored processor:, xii' 
shored processor fdci IHies, 93 
shored pr:oces;or maintenance, 106 
shored processo~ programm i ng, 94 
shored progra~, 93 . 
Show proce'ssor ,11,· . 
Simulation language;' B 
Sl-l, a 
SUS command I ELLA, 77 
SMASK command, ANlZ, 47 
software check codes, 157 
Sort IMerge, 11 
sou~ce language, xii 
special shored processor I xii 
speci fj c a flocation, xii 
SPill-Fill, 224 
SPY command, ANLZ, 48 
standard object language, 197 
start-up I 24 
static core module, xiii 
STATS, 5 
status queues, 17 
streom-id, xiii 
SUM command, ELLA, 81 
.Summary (processor), 5 
Super (processor), 4 
swap hardware organization, 18 
swap-in, swap-out queues, 18 
symbiont, xiii 
Symbol Control Processor, 10 
symbol-code correspondences, 214 
symbolic input, xiii 

230 Index 

symbolic 'nome, xiii 
SYMBOLS command, ANlZ, 48 
SYMBOL/command, ANLZ, 48 
symbols, graphic, 214 
SYMCON, 10 
SYSCON, 5 
SYSG EN, 10, xiii 
SYSTEM DIAG, 115 
system error log file (see ERRFllE) 
system generation, lO,xiii 
system integrity, 20 
system library, xiH 
system loading, 24 
system management processors, 4 
system programming foci lities, 2 
System Queue Manager, 148 
system register, xiii 
SYSTEM RTPROCS, 126 
SYSTEM SIG7, 115 
SYSTEM SIG9, 115 
system start-up and initiofization,,~ 
system tape format, 24, 25 

T 
tope, master system, 24(,25 
task control block (TCer; xiii 
TEL, :.. . 
TEL scan, 98 
Terminal Executive language, 4 
termi"91 I/O, 99 
TIME command, ELLA, 83' 
time-shoring, 1 
transaction processing, 2 
transaction processing foci I ities, 148 

list formats, 152 
M:GETID, 149 
M:QUEUE FPTs, 150 
M:QUEUE procedure format, 149 
M:QUEUE procedure output, 153 
System Queue Manager, 148 

TYPE command, El LA, 84 
:TYPE command (boot-time), 28 

u 
• UC command, ANLZ, 47 

UNMAP command, ANlZ, 46 
unsatisfied reference, xiii 
user processors, 13 
user status queues, 17 
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v 
virtual memory, special processors, 44 
VOLlNIT,5 

w 
waiting interrupt, 126 
write error log, 92 

x 

Xerox 560 cluster/unit matrix, 15~ 
Xerox 560 Remote Assist Station, 175,23 
.Xerox standard compressed language, 213 
Xerox standard object language, 195 
Xerox standard-symbols, codes, and 

correspondences, 214 
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