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Who Could Use VisibleZ?

* Anyone who teaches IBM System/z Assembly Language

* Anyone trying to learn IBM System/z Assembly Language

* Java teachers looking for large Java projects for their students
 Computer Organization teachers

* Anyone looking for resources for teaching assembly language



Teaching Assembler Requires Lots of Pictures

Condition Code

01




Evolving Design Goals of VisibleZ

* Create an emulator that would execute object module code
(Program loaded at address 0)

e Allow students to contribute new instructions or machine
components by writing Java code

* Provide visual clues for understanding how an instruction works

* Provide lots of sample code that illustrates the use of each
instruction

* Work with real programs that support simple I/O and parameter
passing



VisibleZ Interface

Enterprise | JCL | Parameters Settings

PSW Address: 00000002 LMG - Load Multiple Grande - RSY-a

Condition Code: 0 - Equal/Zero Object Code: OPCODE|R1R3|B2DL2|DL2DL2|DH2DH2|OPCODE

Addressing Mode: 31 bits Explicit Format: R1,R3,D2(B2)
Addresa 00 04 08 B [ GPR Registers [FPR |
00000000 0d | cO0 eb 37 c0 | 0e 00 04 d2 02| cO0 1a c0 | le | 07 | fe [| sczoosiiotracraa
00000010 00N oo 11 11 11 |11 11 11 11 |11 | 22 | 22 22 |22 |33 |22 R
00000020 22 |22 33 33 33 /33 33 33 33 33|44 44 44 | 44 | 44 | 44 |
00000030 44 | 44 55 55 55 | 55 55 55 55 55 | 66 66 66 | 66 | 66 66 || si3oranSaseoran
00000040 66 | 66 77 177 71 |92 | 1| 97 77|77 |00 00 00 | 00 | 00 00 cormoci eaznans
00000050 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 comrtont S iamarin
00000060 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 S
00000070 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 R7
00000080 00| 00 00 00 00| 00 00 00 00 00 | 00 00 00| 00 | 00 | 00 || PO 0B
00000090 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 || C2°2E9oEREEAC2CE
00000020 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 0O [|=Et==a=tiionsn
000000b0 00 | 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 00 623B106CAZIFTERS
000000c0 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 AT T
00000040 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 BZBESHE A
000000e0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 SFODCEAOCZEDAST]
000000£0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 07BBE3ZD4758CD3E
00000100 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 AFF96AGAI156A4TE
00000110 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000120 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00
00000130 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000140 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 ||

Load Program Cycle Reset PSW Reload C:\CODES\Img.obj Set Stop Go To Stop Clear Stop

op Addre v CI (]



VisibleZ Interface General Purpose

Registers

Enterprise | JGL | Parameters | Settings |

PSW Address: 00000002 LMG - Load Multiple Grande - RSY-a

Condition Code: 0 - Equal/Zero Object Code: OPCODE|R1R3|B2DL2|DL2DL2|DH2DH2|OPCODE

Addressing Mode: 31 bits Explicit Format: R1,R3,D2(B2)
Address 00 04 08 0c [ GPRRegisters )FPR |
00000000 0d | e¢0  eb 37 c0 | 0e 00 04 d2 02  ¢0 | 1la c0 le | 07 fC: 0000000(;‘30000000
00000010 00N oo 11 11 11 |11 11 11 11 |11 | 22 | 22 22 | 22 |33 |22 W
00000020 22 |22 33 33 33 /33 33 33 33 33|44 44 44 | 44 | 44 44 . S—
00000030 44 | 44 55 55 55 | 55 55 55 55 55 | 66 66 66 | 66 | 66 66 || (ooo R
00000040 66 | 66 77 177 71 |92 | 1| 97 77|77 |00 00 00 | 00 | 00 00 111200252202
00000050 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 raara3s 3933
00000060 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 BT
00000070 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 R7
00000080 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 o0 || 4400
00000090 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 || °0ipEARzSFeDCdTd
00000020 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 424E4CIBONROFES]
000000b0 00 | 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 | 00 [ | S325AGD3287C2EDT
000000c0 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 s
00000040 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 [ 00 | 0O | |me—_——
000000e0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 90000000000003C0
000000£0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 9000000000000000
00000100 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 0000000000000000
00000110 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000120 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00
00000130 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000140 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 ||
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V|S| b I eZ I nte rfa ce Floating Point Registers

Enterprise | JCL | Parameters ' Settings |

PSW Address: 00000002 LMG - Load Multiple Grande - RSY-a

Condition Code: 0 - Equal/Zero Object Code: OPCODE|R1R3|B2DL2|DL2DL2|DH2DH2|OPCODE

Addressing Mode: 31 bits Explicit Format: R1,R3,D2(B2)
Address 00 04 08 0c )
00000000 0d | e¢0  eb 37 c0 | 0e 00 04 d2 02  ¢0 | 1la c0 le | 07 fC: 0000000(;‘30000000
00000010 00N oo 11 11 11 |11 |11 11 11 |11 | 22 | 22 22 |22 (33 |22 HE e
00000020 22 | 22 33 33 33|33 33 33 33 33 | 44 44 44 | 44 | 44 44 SRR -
00000030 44 | 44 55 55 55 | 55 55 55 55 55 | 66 66 66 | 66 66 66 | | ooporrrrririre
00000040 66 66 77 11 77 |77 | 77 |77 77 |77 |00 | 00 00 | 00 | 00 00 1112298 222222
00000050 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 I
00000060 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 BT
00000070 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 R7
00000080 00| 00 00 00 00| 00 00 00 00 00 | 00 00 00 | 00 | 00 | 0o | [T
00000090 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 || °0ipEARzSFeDCdTd
00000020 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 424E4CIBONROFES]
000000b0 00 | 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 | 00 [ | S325AGD3287C2EDT
000000c0 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 S ST
000000d0 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 | OO | |m—————
000000e0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 Sabdefioninotoses
000000£0 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 0000000000000000
00000100 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 0000000000000000
00000110 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00
00000120 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000130 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00
00000140 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 00 00 |
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VisibleZ Interface PSW Panel

erprise | JCL | Parameters | Settings

£

PSW Address: 00000002 LMG - Load Multiple Grande - RSY-a

Condition Code: 0 - Equal/Zero Object Code: OPCODE|R1R3|B2DL2|DL2DL2|DH2DH2|OPCODE

Addressing Mode: 31 bits Explicit Format: R1,R3,D2(B2)
Addresa o0 04 08 B [ GPR Registers [FPR |
00000000 0d | c0 eb 37 c0 | 0e 00 04 d2 02 |ec0 1la c0 | 1e | 07 | fc [ sceoosmisiiasrix
00000010 00N oo 11 11 11 11 11 11 11|11 |22 | 22 22 |22 |33 22 Bt
00000020 22 | 22 33 33 33|33 33 33 33 | 33| 44 44 44 | 44 | 44 44 OB I
00000030 44 | 44 55 55 55| 55 55 55 55 55| 66 66 66 | 66 | 66 66 S —
00000040 66 | 66 77 77 77 |92 | 77 | 71 77|77 | 00| 00 00 | 00 | 00 00 corp9cierznang
00000050 00 | 00 00 00 00| 00 00 00 00 00|00 00 00 | 00 | 00 00 S .
00000060 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 U
00000070 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 R7

ABGFDFO067FD7584B
00000080 00 | 00 00 00 00 | 00 00 00 00 00| 00 00 00 | 00 | 00 00
00000090 00| 00 00 00 00| 00 00 00 00 00 00 00 00 | 00 | 00 | 00 ||| C26EIEREEACZCS
00000020 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 0O [|=Et==a=tiionsn
000000b0 00 | 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 00 623B106CAZIFTERS
000000c0 00 | 00 00 00 00 | 00 00 00 00 00| 00 00 00 | 00 | 00 00 TEIRDE2ETENCTC
000000d0 00 | 00 00 00 00| 00 00 00 00 00|00 00 00 | 00 | 00 00 EIRENOE S UEER
000000e0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 B
000000£0 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 07BBE32DA756CDIE
00000100 00 | 00 00 00 00 | 00 00 00 00 00| 00 00 00 | 00 | 00 00 AFF96A6AIL5EALTE
00000110 00 | 00 00 00 00| 00 00 00 00 00|00 00 00 | 00 | 00 00
00000120 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000130 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00
00000140 00 | 00 00 00 00 | 00 00 00 00 00| 00 00 00 | 00 | 00 | 00 ||
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VisibleZ Interface

Current Instruction

Enterprise | JCL | Parameters | Settings |

PSW Address: 00000002 LMG - Load Multiple Gr. - RSY-a

Condition Code: 0 - Equal/Zero Object Code: OP E|R1R3|B2DL2|DL2DL2|DH2DH2|OPCODE

Addressing Mode: 31 bits Explicit Fo! : R1,R3,D2(B2)
Address 00 04a— 08 0c [GPRRSgisters [FPR |
00000000 0d c((eb 37 c0 | 0e 00 04 d2 02  ¢0 | 1la c0 le | 07 fe i 0000000(;‘30000000
00000010 B00N oo Tr—a1- 11 111 11 3%+ 1111 |22 22 22 | 22 | 33 | 22 Wsososotioonotos
00000020 22 |22 33 33 33 /33 33 33 33 33|44 44 44 | 44 | 44 44 . S—
00000030 44 | 44 55 55 55 | 55 55 55 55 55 | 66 66 66 | 66 | 66 66 || (ooo R
00000040 66 | 66 77 177 71 |92 | 1| 97 77|77 |00 00 00 | 00 | 00 00 111200252202
00000050 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 raara3s 3933
00000060 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 BT
00000070 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 R7
00000080 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 o0 || 4400
00000090 00| 00 00 00 00| 00 00 00 00 00 00 00 00 | 00 | 00 | 00 [ || B0LoERERgFeRCeTS
00000020 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 424E4CIBONROFES]
000000b0 00 | 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 | 00 [ | S325AGD3287C2EDT
000000c0 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 s
00000040 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 [ 00 | 0O | |me—_——
000000e0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 90000000000003C0
000000£0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 9000000000000000
00000100 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 | 00 0000000000000000
00000110 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000120 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00
00000130 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000140 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 ||

Load Program lcyclel Reset PSW Reload C:\CODES\Img.obj Set Stop Go To Stop Clear Stop

: - 0 P 3 '-.f;('; ol o Y] n 9/20



V|S| b I ez I nte rfa ce Current Instruction Info

Enterprise | JCL | Parameters | Settings | K

PSW Address: 00000002 < LMG - Load Multiple Grande - RSY-a
Condition Code: 0 - Equal/Zero Object Code: OPCODE|R1R3|B2DL2|DL2DL2|DH2DH2|OPCODE
Addressing Mode: 31 bits Explicit Format: R1,R3,D2(B2)

Address 00 04 T 08 0c [GPRRSgisters [FPR |
00000000 0d | e¢0  eb 37 c0 | 0e 00 04 d2 02  ¢0 | 1la c0 le | 07 fe i 0000000(;‘30000000
00000010 00N oo 11 11 11 |11 |11 11 11 |11 | 22 | 22 22 |22 (33 |22 HE e
00000020 22 | 22 33 33 33|33 33 33 33 33 | 44 44 44 | 44 | 44 44 SRR -
00000030 44 | 44 55 55 55 | 55 55 55 55 55 | 66 66 66 | 66 66 66 | | ooporrrrririre
00000040 66 66 77 11 77 |77 | 77 |77 77 |77 |00 | 00 00 | 00 | 00 00 1112298 222222
00000050 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 I
00000060 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 BT
00000070 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 R7
00000080 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 o0 || 4400
00000090 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 || °0ipEARzSFeDCdTd
00000020 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 424E4CIBONROFES]
000000b0 00 | 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 | 00 [ | S325AGD3287C2EDT
000000c0 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 S ST
000000d0 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 | OO | |m—————
000000e0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 Sabdefioninotoses
000000£0 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 0000000000000000
00000100 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 0000000000000000
00000110 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00
00000120 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000130 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00
00000140 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 00 00 |
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VisibleZ Interface Source

Address

Enterprise | JCL | Parameters | Settings |

PSW Address: 00000002 1I?G-/I.o:ad Multiple Grande - RSY-a
Condition Code: 0 - Equal/Zero bject Code: OPCODE|R1R3|B2DL2|DL2DL2|DH2DH2|OPCODE
Addressing Mode: 31 bits Explicit Format: R1,R3,D2(B2)

Address 04 08 0c [GPRRSgisters [FPR |
00000000 37 c0 | 0e 00 04 d2 02  ¢0 | 1la c0 le | 07 fe i 0000000(;‘30000000
00000010 11 11 |11 |11 11 11 |11 | 22 | 22 22 |22 (33 |22 HE e
00000020 33 33|33 33 33 33 33 | 44 44 44 | 44 | 44 44 SRR -
00000030 55 55 | 55 55 55 55 55 | 66 66 66 | 66 66 66 | | ooporrrrririre
00000040 77 77 |77 | 77 |77 77 |77 |00 | 00 00 | 00 | 00 00 1112298 222222
00000050 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 I
00000060 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 BT
00000070 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 R7
00000080 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 o0 || 4400
00000090 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 || °0ipEARzSFeDCdTd
00000020 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 424E4CIBONROFES]
000000b0 00 00 00 00 00 00 00|00 00 00 | 00 | 00 | 00 [ | S325AGD3287C2EDT
000000c0 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 S ST
000000d0 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 | OO | |m—————
000000e0 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 Sabdefioninotoses
000000£0 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 0000000000000000
00000100 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 0000000000000000
00000110 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00
00000120 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000130 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00
00000140 00 00 | 00 00 00 00 00 |00 00 00 | 00 00 00 |
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VisibleZ Interface Target Register

Enterprise | JCL | Parameters | Settings |

PSW Address: 00000002 LMG - Load Multiple Grande - RSY-a

Condition Code: 0 - Equal/Zero Object Code: OPCODE|R1R3|B2DL2|DL2DL2|DH2DH2|OPCODE

Addressing Mode: 31 bits Explicit Format: R1,R3,D2(B2)
Address 00 04 08 0c \ | |ermReamamren |
00000000 0d | e¢0  eb 37 c0 | 0e 00 04 d2 02  ¢0 | 1la c0 le | 07 f&: 0000000(;‘30000000
00000010 00N oo 11 11 11 |11 |11 11 11 |11 | 22 | 22 22 | 22 | 33 | 22\ ss00050m 000000
00000020 22 | 22 33 33 33|33 33 33 33 33 | 44 44 44 | 44 | 44 44 SRR -
00000030 44 | 44 55 55 55 | 55 55 55 55 55 | 66 66 66 | 66 66 66 |y ooo R
00000040 66 66 77 11 77 |77 | 77 |77 77 |77 |00 | 00 00|00 00 O . >
00000050 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00| 00|00 O I
00000060 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00| 00/00 O BT
00000070 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00| 00|00 O R7
00000080 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 o0 || “H4eemoR09%
00000090 00| 00 00 00 00| 00 00 00 00 00 00 00 00 | 00 | 00 | 00 [ || B0LoERERgFeRCeTS
00000020 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 424E4CIBONROFES]
000000b0 00 | 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 | 00 [ | S325AGD3287C2EDT
000000c0 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 S ST
000000d0 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 | OO | |m—————
000000e0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 Sabdefioninotoses
000000£0 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 0000000000000000
00000100 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00 0000000000000000
00000110 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00
00000120 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000130 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 | 00 00
00000140 00 | 00 00 00 00 | 00 00 00 00 00 |00 00 00 | 00 00 00 |
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VisibleZ Interface Register Highlighting

Enterprise | JCL | Parameters | Settings |

PSW Address: 00000002 LMG - Load Multiple Grande - RSY-a

Condition Code: 0 - Equal/Zero Object Code: OPCODE|R1R3|B2DL2|DL2DL2|DH2DH2|OPCODE

Addressing Mode: 31 bits Explicit Format: R1,R3,D2(B2)
Address 00 04 08 0c [SERRegisters [FPR |
00000000 0d | cO0 eb 37 c0 | 0e 00 04 d2 02| cO0 1a c0 | 1e | 07 | £c [ 00d0000080000000
00000010 00N oo 11 11 11 |11 11 11 11 |11 | 22 | 22 22 |22 |33 |22 W
00000020 22 |22 33 33 33 /33 33 33 33 33|44 44 44 | 44 | 44 44 . S
00000030 44 | 44 55 55 55 | 55 55 55 55 55 | 66 66 66 | 66 | 66 66 || onT RIN
00000040 66 | 66 77 177 71 |92 | 1| 97 77|77 |00 00 00 | 00 | 00 00 {1222 rramnd
00000050 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 A
00000060 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 BT
00000070 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 R7
00000080 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 o0 | [ 4RO
00000090 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 || °0ioEaRzdFeDcald
00000020 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 424E4CIBONROFES]
000000b0 00 | 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 | 00 [ S325AGD3287C2EDT
000000c0 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 s
00000040 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 00
000000e0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00 0
000000£0 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00 000000960eT80000
00000100 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 0000000000000000
00000110 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000120 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 | 00
00000130 00 | 00 00 00 00 | 00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000140 00 | 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00 ||
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VisibleZ Interface

Enterprise | JCL | Parameters @ Settings

PSW Address: 00000002 LMG - Load Multiple Grande - RSY-a

Condition Code: 0 - Equal/Zero Object Code: OPCODE|R1R3|B2DL2|DL2DL2|DH2DH2|OPCODE
Addressing Mode: 31 bits Explicit Format: R1,R3,D2(B2)

Raiiona 00 04 08 be  GPR Registers [FPR |
00000000 0d | c0 eb 37 c0 | 0e 00 04 d2 02 c0 1la c0 | 1e | 07 | £c [ sceoos1a s17aeran
00000010 00N oo 11 11 11|11 |11 11 11 |11 | 22 | 22 22 | 22 | 33 | 22 W -coseon0naonass
00000020 22 |22 33 33 33|33 33 33 33 33|44 44 44 | 44 | 44 44 RN~ T——
00000030 44 | 44 55 55 55|55 55 55 55 55 | 66 66 66 66 66 66 M —
00000040 66 | 66 77 77 79 |77 | 1T |77 77 |77 | 00 | 00 00 | 00 | 00 00 S -
00000050 00 | 00 00 00 00|00 00 00 00 00 | 00 00 00 | 00 | 00 00 e o
00000060 00| 00 00 00 00| 00 00 00 00 00|00 00 00 | 00 | 00 00 ccorrent onn 382
00000070 00| 00 00 00 00|00 00 00 00 00 |00 00 00 | 00 | 00 00 R

ABGFDF067FD7584B
00000080 00| 00 00 00 00| 00 00 00 00 00 |00 00 00 | 00| 00 00 R8
00000090 00| 00 00 00 00| 00 00 00 00 00 | 00 00 00 | 00 | 00 | oo [jjf===t=E=SEl==RcESE
00000020 00 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 | 00 | |RoEEeTT0omE0
000000b0 00 | 00 00 00 00 |00 00 00 00 00|00 00 00 | 00 | 00 00 8ISRLBRCARI IEFY
0000000 00| 00 00 00 00| 00 00 00 00 00 |00 00 00 | 00 | 00 00 4063BODEZATIDCTC
000000d0 00 | 00 00 00 00|00 00 00 00 00 | 00 00 00 | 00 | 00 00 EIREEDE cy UGAR
000000e0 00| 00 00 00 00| 00 00 00 00 00|00 00 00 | 00 | 00 00 HETGCEN e
000000£0 00| 00 00 00 00|00 00 00 00 00 |00 00 00 | 00 | 00 00 078BE32D4756CD3E
00000100 00| 00 00 00 00| 00 00 00 00 00 |00 00 00 | 00 | 00 00 AFF96A6A9156A47E
00000110 00 | 00 00 00 00|00 00 00 00 00 | 00 00 00 | 00 | 00 00
00000120 00| 00 00 00 00| 00 00 00 00 00|00 00 00 | 00 | 00 00
00000130 00| 00 00 00 00|00 00 00 00 00 |00 00 00 | 00 | 00 00
00000140 00| 00 00 00 00 | 00 00 00 00 00|00 00 00 | 00 | 00 00
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VisibleZ Interface User Program area

(Configurable)

Enterprise | JCL | Parameters | Settings |

PSW Address: 00000000 No instructions present

Condition Code: 0 - Equal/Zero

Addressing Mode: 31 bits
Address 00 04 08 0c [GPRRSgisters [FPR |
00000350 00/ 00 00 00 00/ 00 0000 00 00|00 00 00 | 00 | 00 00 [] 0000000§0000000
00000360 00 00 00 00 00|00 @0 00 00 00 |00 00 00 | 00| 00 00 0000000000000408
00000370 00 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 00 || =eassz77ersz107s
00000380 00 00 00 00 00 00 00 00 00 00 |00 00 00| 00| 00 00 || s71essrzsE07151a
00000390 00/ 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 00 || pecmz3rscerassss
00000320 00 00 00 00 00 00 00 00 00 00 |00 00 00 | 00| 00 00 STONBTIESTAETED
000003b0 00 00 00 00 00 00 00 00 00 00|00 00 00 | 00 | 00 | 00 [HIEEEIEE T
000003c0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 || preosnsfiscenss
000003d0 00 00 00 00 00 00 00 00 00 00 00 00 00 | 00 00 00 o
000003e0 00 00 00 00 00 00 00 00 00 00 00 00 00 | 00 00 00 . S—
0000030 00 00 00 00 00 00 00 00 00 00 00 00 00 | 00 00 00 ermmna
00000400 00 00 00 00 00 00 00 00 00 00 04 28 00 /00 04 4c|| _  mu_
00000410 00 00 04 70 00 00 04 94 00 00 04 b8 00 00 04 dec R12
00000420 00 00 00 00 00 00 00 00 40 40 20 3a b7 | 00 00 00 || >#°r7Riseeieee
00000430 00 00 00 00 00 o8 00 00 00 00 00 00 o e e
00000440 00 00 00 00 00 | 00 \0O 00 00 00 00 00 11 22 33 44 0000000099000900
00000450 55 | 66 77 88 99 aa bb 00 00 00 00 00 00 | 00 00 00 0000000000080500
00000460 00 00 00 00 00 00 00\ 00 00 00 00 00 00 | 00 00 00
00000470 FlEEIFEEINEE 00 00 00 \0O 00 00 00 00 00 | 00 00 00
00000480 00 00 00 00 00 00 00 00 00 00 00 00 00 | 00 00 00
00000490 00 00 00 00 40 40 20 3a b7 00 00 00 00 | 00 00 00 |

. . ‘ Load Program | Cycle | Reset PSW | Re!oa:i.x—\ogram.l set S'i.or.v | Go To Stop | csearétop | -

= < ® - ra | R v ¢ I 5

= 6/10/20

Operating System Area (Configurable)



VisibleZ Interface

Enterprisé | JCL [|Parameters | Settings |

SN= c:/mainframe/filein1.txt

FILEIN2 DD DSN= unassigned

N= unassigned

FILEOUT1 DD DSN= c:/mainframeffileout1.txt

\unassigned

FILEOUT3 DD DSN= unassigned

| Add DDs | Remove DDs

JCL Tab

* 3 Input Files

» 3 Output Files

« 80 Byte Records

» 0 7:56 PM
Destop ™ scress IR - <&~ % YT i 0
p ¢ L] 2 oal o 6/9/2015



VisibleZ Interface

—
Enterprise | JCL( | Parameters ) Settings

\E/ Parameter # Parameter Value
40 40 20 3a b7

11 22 33 44 55 66 77 88 99 aa bb

ff ff ff ff

40 40 20 3a b7

11 22 33 44 55 66 77 88 99 aa bb

ff ff ff ff

W N ;e R W N -

Load Parameters Clear Parameter Table

Parameter Tab

 Parameters can be created and
passed to the program you load.

* R1 will contain the address of
table of addresses.

> 0 T1:58 PM
Peskh Wl _ | LU
P kY] - =5 %3 i ol o 6/9/2015



VisibleZ Interface

[\
Enterprise | JCL | Parameters | Settings

Enter Path to the CMectow: |c:lcodes |

Distributed with a Codes directory that
contains multiple object programs for each
instruction. (300+ programs)

T T -

g~ il

5 » : o H ¥ .




Three Ways to Teach With VisibleZ

1. To teach a particular instruction: Load one of sample object code
programs from the Codes directory. Multiple programs exist for
each instruction and were designed to exercise the instruction.
Cycle through the program and explain/ask what is happening.

2. To teach a particular instruction, along with base/displacement
addressing, relative addressing, instruction formats: Write an
object code program (a snippet) that exercises the instruction.

3. To teach a particular instruction and encourage familiarity with
architectural components: Write an instruction’s “execute”
method in Java.



VisibleZ is Written in Java

Project Edit Tools View Help

SRR ) - RSYalnstruction RXYalnstruction Ricinstruction
= RSlnstruction
LA Sinsicion
— RRinstruction A
RLL
Eomple Registers
RLLG
STFH
: SRAG
FRegisters. BCIG
= cu BXH
FRegister e 16
LR MV BXLE sRAk |~ —o
LR NI cDs STMY
| SMy | STPQ
MVCL ol cm STNG
STRVH
MR M Cs STMH
HR X ich LuH el
OR i Ly
[
SLR SLDA =
PackedDecimal SPM sLDL —
DCB SR SRDA i
OpenDCBs Converter sve SROL
JcL UNKN STM EEccal
¥R T
MemoryPanel RREInstruction Rlalnstruction
PSWPanel
JCLPanel X
FRegisterPanel
RegisterPanel FixedPointOveflowException i
InfoPanel FixedPointDivideException A — THHH
ParmPanel DecimalDivideException TMHL
ButtonPanel SpecificationException TMLH
SettingsPanel TMLL
Run Tests
@ recording
End
Cancel
- < >

»
Desktop Address el

6/9/2015




Instructions are Java Classes

* There is an object-oriented inheritance hierarchy for instructions
* The Instruction class is at the top of the hierarchy
* Instruction format classes are next in the hierarchy

* Finally, each machine instruction is a subclass of its Instruction
format class

[ Instruction J

-




Other Major Classes

* CPU

* Register

* PSW

* Channel

* DCB

* JCL

e GUI Panels — MemoryPanel, PSWPanel, ...
* MemoryRenderer

» Data Classes — PackedDecimal, Hex



Assembler Resources

* My assembler blog: www.punctiliousprogrammer.com

* My assembler page:
http://csc.columbusstate.edu/woolbright/ WOOLBRIG.htm

* Email: woolbright_david@columbusstate.edu



http://www.punctiliousprogrammer.com/
http://csc.columbusstate.edu/woolbright/WOOLBRIG.htm

